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E,XECUTIVE SUMMARY

Samples of tailings were collected and evaluated for acidification potential during 1996 as

required by Appendix A and Appendix B of the Ground Water Discharge permit, revised

September 4,1996. Samples were collected from the test fill, and the lower, middle, and upper

embankment of the existing impoundment. Samples were also collected from both the Magna

and Copperton Concentrators, the power plant, and the slag plant. All of the tailings samples

were analyzed for ABA by KEL using a modification of the Sobek Method (Sobek et al., l97g)
as specified by KEL SOp 5010.03.

A comparison was made between the results from the previous sampling event, conducted as part

of the initial tailings characterization (SMI, 1995a), and the results of the most recent data

collection program. The ABA values of the samples collected in 1995 during the acidification
study are generally in agreement with those collected during the Appendix A sampling. The

results from this data collection effort support the results and conclusions made during the initial
characterization in I 995.

One of the main reasons that this sampling program was conducted was a concern as to whether

or not an adequate number of samples had been collected initially to fully characterize the ABA
characteristics of the embankment. A statistical evaluation of the adequacy of sampling indicates

that the number of samples collected is sufficient to estimate the population means with a 95%

level ofconfidence.

Tailings from the slag plant and the power plant have little potential for produce acid. These

samples have ABA values ranging from 147 tons CaCOr/kton for the one sample of slag tailings

to a mean value of 236 tons CaCOr/lcton for the two samples collected from the power plant.

The analytical results show that the overall ABA (net neutalizing potential) is becoming more

positive with passing time as evidenced by: (l) increasing ABA values from the lower to upper

embankment, (2) an increase in ABA from deep levels to shallow levels in the borehole samples,

and (3) the high ABA of tailings now discharging from the Copperton Concentrator (19 tons

CaCOr4cton).

Kcnnecott Utah Copper Corp.
r'q&mdc Shepherd Millct, Ine

Junc 1997



APPENDIX A SAMPLING RESULTS
KENNECOTT UTAH COPPER

MAGNA, UTAH

TABLE OF CONTENTS

I.O INTRODUCTION

Kennecott Utah Copper Corp.

p : | 0 2- I 74ap patapry p. Lx
Shepherd lli!!er, Inc

.llay 1997



Table I

Table 2

Table 3

Table 4

Figure I

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

LIST OF TABLES

Statistics summary table - Acidification Report (sMI, 1995a) and Appendix A
sampling

Paste pH values for lorver, middle, and upper transects

Results of bacterial enumeration testing

List of samples for humidity cell testing

LIST OF FIGURES

Appendix A sampling locations

Embankment sampling locations, March l99l
95o/o confidence interval about the mean for both data sets for the test fill and the
lorver, middle, and upper embankments

ABA values versus time for tailings produced by the copperton and Magna
Concentrators

95% confidence interval about the mean for entire data set for the test fill and the
Iorver, middle, and upper embankments

ABA results versus depth for borehore samples w4A307 and E5B30l
Histogram for both Data Set #l and Data Ser #2

LIST OF APPENDICES

Appendix A Certificates of analysis from Kennecott Enr"ironmental Laboratory

Appendix B certificates of analysis from Energy Laborarories, Inc.

Appendix C Quality Control/eualiqv Assurance

Kennecott Utah Copper Corp.

p ) 0 2- J 74ap patappatpt lu
Slrcpherd llIiller, Inc.

lJlay 1997



1.0 INTRODUCTION

The following report discusses the analytical results for tailings samples collected during 1996 at
the Kennecott Utah copper tailings facility as required by Appendix A and Appendix B of the
Ground water Discharge Permit, revised September 4, 1996. Samples were collected from the
test fill, and the lower, middle, and upper embankment of the existing impoundment. Samples
were also collected from both the Magna and Copperton Concen&ators, the power plant, and the
slag plant.
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2.0 SAMPLE COLLECTION

Sampling Locations

Test Fill Samples

2.1

2.1.1

Samples were collected from three

the four test plots in the test fill. A
depths (1,4, and 8 feet below ground surface) within each of
total of l2 samples were collected from the test fill.

Additional samples of test fill tailings were collected during oxygen profile measurements
conducted by Schafer and Associates (SA) in August 1996. These samples were composite
samples collected from depths of 0 to 2 feet, 2to 4 feet, and 4to 6 feet from plots 2,3, and 4 for
a total of 9 samples. These results are included in this discussion.

)1) Upper, Middle, and Lower Embankment Samples

Fourteen evenly spaced transects were established around the perimeter of the embankment
(Figure 1)' The transects were located so as to avoid the 22 sampling -ransects that governed the
previous sampling (Shepherd Miller, Inc. [SMI] and SA, 1995) (Figure 2). At each transecr, a
sample was collected from the lower, middle, and upper region of the embanliment at a deprh of
6 to 12 inches.

Six additional samples were also collected from the upper embankment in an area approximarely
3 feet in diameter. Three samples were taken from a depth of 0 to 6 inches and three samples

from a depth of 6 to 12 inches. These samples were used to evaluate the inherent variabilin of
tailings deposited in the same small area over a short period of time.

Sampling points along the transects in the lower, middle, and upper embanlcment were generaily
selected at random so as to not bias the sampling results. Horvever, in some locations visual
inspection of the selected sampling point revealed that the material was not tailings but was most
likely fill or imported material. In this case, the sampling point was moved a few feet up or
down the transect to avoid sampling an area that was obviously not tailings.
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2.13 Miscellaneous Samples

Samples of tailings were also collected from the tailings discharge points for the Copperton and
Masna Concentrators as well as for the slag and power plant tailings by Kennecott personnel. A
total of eight and seven samples were collected from the Copperton and Magna Concentrators,
respectively, between January and December of 1996. One sample of slag tailings, collected in
Jult' 1996' and two tailings samples from the power plant, collected in April and August 1996,
were also collected.

2.2 Sample Handling

Tailings samples were collected using a trow'el or hand shovel, dried. and placed in sealed plastic
containers for storage. Deeper subsurface samples from the test fill were collected using a hand

auger' Splits of samples to be analyzed for bacterial enumeration were placed in pre-sterilized
sample containers (provided by Stewart Environmental), placed in an ice-filled cooler, and

shipped by next-day air to Stewart Environmental in Fort Collins, Colorado. The samples that
were utilized for the acid/base accounting (ABA), mineralogy, and paste pH testing were
returned to SMI' where they were dried and homogenized. Samples were split using a riffle
spliner and sent to the appropriate laborator.v for testing (Kennecott Environmental Laboratory
(KEL) and Energy Laboratories, Inc. (ELI) for ABA testing, and Stewart Environmental for
bacterial enumeration). Sample mineralogy rvas determined by SMI. Splits of all samples have

been dried and archived and will be stored for at least 2 years. The sampling Iocations were
marked in the field with a stake.

To prevent cross-contamination between sampling locations, all sampling equipment lvas

decontaminated between sampling points. Decontamination consisted of rinsing the sampling
equipment successively with detergent, tap rvater, and deionized water. Equipment used for
bacterial sampling was also disinfected with alcohol between sample locations.
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Neutralization potential fNP): The NP is determined by addition of a knorvn volume of a

3.0

3.1

SAMPLE ANALYSIS

Acid/base Accounting

All of the tailings samples were analyzed for ABA by KEL using a modification of the Sobek
Method (sobek et al', 1978) as specified by IGL sop 5010.03. KEL was the primary laboratory
for ABA testing, and splits of samples were sent to ELI to validate the results obtained by KEL.
The certificates of analyses for the testing performed by KEL and ELI are included in
Appendices A and B, respectively.

Acid/base accounting includes analysis for sulfi.r species (total sulfur, pyritic sulfur, and residual
sulfur) and acid-neutralizing capacity. The specific components are as forows:

Acidification potential (AP): The AP is reported in units of tons of equivalent Caco3
present per 1,000 tons of material (tons cacorlkton). It is based on pyrite oxidation
stoichiometry, in which every gram of sulfide sulfur requires 3.125 grams of limestone to
neutralize it. Therefore, the Ap is calculated by:

o/o pyite x 31.25 : Ap (tons CaCOr/kton.1

standard acid, followed by back titration with a standard base.
primarily by carbonate minerals but may also include hydroxides
silicates. The Np is arso reported in units of tons cacor/kton
follows:

The NP is provided

and various alumino-

and is calculated as

o/o equivalent CaCO3 x l0 = Np (tons CaCOr/kton)

Acid'/Base Account (ABA): ABA represents the balance betrveen the acidification
potential (AP) and the neutralization potential (Np) and is calculated bv:

pl O 2 - J TJlap pala ppa4. &r

ABA: NP - Ap (tons CaCO3/lcton)
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Other Tests

Paste pH values were measured on all samples from the test fill and the upper, middle, and lower
embankments.

Eight samples from the lower embankment were also selected to evaluate the mineralogy to
determine if there is any detectable relationship between mineralogy and degree of acidification.
Analysis was done by X-ray diffraction CXRD) and optical microscopy.

Six samples from the lower embankment rvere selected to determine the viabiliry and abundance

of Thiobacillus ferrooxidans, which is the primary bacterium responsible for acidification of
sulfide-bearing tailings. The bacteria were cultured by an SMI subcontractor, Stervart
Environmental Company (Fort Collins, Colorado). This information was examined to determine
if any relationship exists between the abundance of the bacteria and the current deeree of
acidification.

3.2 QualifyAssurance/eualityControl

An important component of any testing pro$am is the implementation of measures to evaluate
both the precision and accuracy of the tests being performed. To meet this objective, sample sets

included quality control and quality assurance (QA/QC) procedures. precision rvas determined
by using sample splits (at least one for every l0 unknown samples). Accuracy'rvas evaluated by
using a laboratory contro? sample (at least one for every l0 unknown samples) prepared during
the previous study, and a laboratory control sample obtained from an outside source (one least

one for every 10 unknown samples). The laboratory control samples were previously prepared

by making well-mixed composite samples of coarse-grained tailings underflorv collected from
the cyclone.

3.2
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A total of 23 of the samples that were analyzed by IGL were also submined to ELI for duplicate
analysis' Included in the sample set that was sent to ELI were sample splits (one least one for
every l0 unknown samples) and the same two reference materials that were analyzed by KEL
(one of each for every ten unknown samples). The results for the ELI QA/eC are included in
Appendix C.

Overall, the precision of the analyses conducted by KEL is acceptable due to the fact that:

l ' Relative percent differences (RPDs) for sample splits were generally less than
+35yo for all components (total sulfur, pyritic sulfrr, and equivilent CdO3).

2' The analyses of the standards were within an acceptable range of values.

Visual examination of the test results from KEL for pyritic sulfur suggests that the values are

lower than the same samples analyzed by ELI. Horvever, application of the Student,s t-test
indicates that there is no statistical difference between the means of the two sets of analyses at
the95yo confidence inten'al. The mean pyritic sulfur from the KEL analyses was l.l t0.6g%
pyritic sulfur (mean + I standard deviation), while the mean from ELI was I .z + 0J0yo pyritic
sulfi.u, corresponding to a difference in ABA units of 3 tons caco./kton.

Four of the 23 split samples analyzed for percenr equivalent caco3 by both KEL and ELI had an

RPD value greater than 135%. Analyses performed by KEL had a mean value of 2.1 + 2.1

percent equivalent CaCO3 (% eq. CaCO3), while the mean value for the same samples from ELI
was 2'4 + l'8o/o eq. CaCO3, corresponding to a difference in ABA units of 3 tons CaCO3/kton.
Application of the Student's t-test shows that there is no statistical difference between the means

of the two sets of analyses at the 95% confidence interval.

A full discussion of the QA/QC results is included in Appendix C, including the results for the

reference material.
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ANALYTICAL RESULTS

A comparison was made between the statistical results from the previous sampling event,
conducted as part of the initial tailings characterization (SMI, 1995a), and the statistical results of
the most recent data collection effort. In this report. the initial tailings characterization data
collected in 1994 and 1995 are referred to as Data Set #l while the most recent resulrs are
referred to as Data Set #2. Ail of the ABA results are presented in Table l.

Results are reported as the mean values, plus and minus one standard deviation (mean + I

standard deviation)' Also reported for each data set is range which represents the range of values
for which there is a95Yo confidence level that the true mean of the entire population falls rvithin.

During the previous study conducted in 1994 and 1995, a total of 104 samples were collected
from the lower, middle, and upper portions of the post-1974 embankment along 22 transect lines,
as rvell as from the test fill (Figure 2).

For each data set, there were a ferv analytical results that fell outside the normal distribution of
results for a given data set; therefore, an outlier test w'as used to evaluate the validity of outlying
data' The statistical outlier test used was the Grubbs Test (EpA, l9g9). The purpose of the
outlier test was to determine whether there is statistical evidence that an observation that appears

to be extreme does not fit the distribution of the rest of the data. If a suspect observation was
identified as an outlier, it was removed from the data set.

In most cases. the outliers resulted from an extremely high neutralizing potential (>10% eq.

CaCO3)' Based on the QA/QC results of the lggl/1995 samples, these high neutralizing
potential values in Data Set #l did not result from analylical error but are most likely the result
of intermixing of either native bonow material ("float") brou-eht up on the embanliment during
construction of the embankment or borrorv material used as fill. Inclusion of these high ABA
values in the data set would have created trvo distinct populations: one population of tailings and
one population of other material. Therefore, these data points were removed from the data set in
order to evaluate the statistics of the tailings only; hon'ever, the highly neutralizing material is

Kennecott Utah Copper Corp.
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beneficial in the overall ABA potential of the embankment because it adds neutralizing potential
to local regions of the embanliment.

one of the main reasons that this sampling program was conducted was a concern as to whether
an adequate number of samples had been collected initially to fully characterize the ABA
characteristics of the embankment. Therefore, a statistical evaluation was conducted on the
combined data set (after removal of outliers) to determine sampling adequac.v. This was done
using Stein's method, as outlined in Addendum Number I (dated May 7, 1996), in the
memorandum dated May 16, 1996 from !lr. John Whitehead of the Ground Warer protection

Section.

Stein's method utilized the statistics of the given data population (mean, inverse of the F-
probability distribution, and the variance) to calculate the number of samples that are required to
adequately characterize the population at a95Yo confidence interval. A comparison of calculated

number of samples to the actual number of samples collected can be used to evaluate whether
more samples need to be collected.

4.1 Upper Embankment

A total of 14 samples rvere collected from the upper portions of the Kennecott tailings
embankment during this sampling event and 26 were collected during the earlier lgg4/lgg5
study' In ad.iition to the 14 transect samples, six samples lvere collected from a small area

(approximately 3 feet in diameter) in the upper embankment.

Outlier tests performed on both data sets did not indicate that any outliers existed in either data

set from the upper embanliment. This was expected because most "float" (material brought up

from lower levels during embankment construction) occurs in the middle and lower
embankment.

As shown in Table l, the mean ABA for the upper embankment measured in Data Sei #l was 4.g
+ 22 tons CaCOr/kton (mean + I standard deviation) with a95% confidence inten-al of -3.g to

Keunecott Utuh Copper Corp.
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13' The average ABA for Data Set #2 was -3.3 t 13 tons CaCo3/kton with a 95yo confidence
interval of -10 to 3.3 tons CaCOr&ton. As is shown in Figure 3, the 95% confidence intervals
about the mean overlap, suggesting that the two data sets were draun from the same population
of samples of samples.

one difference between the two data sets appears to be a combination of a higher pyrite content
in Data Set #l (mean = 0.83Yo pyritic sulfur) than in Data Set #2 (mean = o.79yopyritic sulfur),
which results in a difference in ABA units of 1.2 tons CaCo3/kton. A second difference is that
Data Set #l shows a higher Yo eq. CaCO3 (mean = 3.06Yo eq. CaCO3) than Data Set #2 (mean =
2'13% eq. CaCO3), resulting in a difference in ABA units of 9.3 tons CaCO3/kton. These two
together results in an observed difference between the mean ABA values between the t$.o data
sets of 8 tons CaCO.,/kton.

Combining the two data sets results in a mean ABA of 2.0 + 20 tons CaCOr/kton, with a 95vo
confidence interval of -4.1 to 8.1 tons CaCO3lkton (Table l). As more samples are added to the

sample set initially represented by Data Set #1, the calculated mean nill eventually approach the
true mean of the entire population. Thus, the addition of Data Set #2 to Data Set #l has changed

the mean of the entire population from 4.8 tons CaCO3lkton (with a 95% confidence interv.al of
-i'8 to l3 tons CaCo3/kton) to 2.0 tons CaCO3lkton (with a 95% confidence interval of -t.l to

8.1 tons CaCO3lkton).

A total of 40 samples have been collected during the two sampling e\-ents. Sampling adequacy

using Stein's method indicates that a total of 15 samples would be required. Therefore, an

adequate number of samples have been collected to establish the mean with a 95% level of
confidence.

As mentioned earlier, a total of six samples were collected from a small area (approximately 3

feet in diameter) in the upper embankment to evaluate the inherent variability of tailings in a

small area. The mean ABA (+ one standard deviation) for these samples was -9.4 I g.3

tonsA-ton. The ABA values ranged from a low of -17 tonslkton to a high of 2 tons/kton with a
95Yo confidence interval about the mean C9.4) of -16 to 2J tons CaCO./kton. The standard
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deviation observed in these six samples is only slightly smaller than those observed for samples

collected from each region of the tailings impoundment during this sampling event. This
indicates that the variability observed within a small area in the upper embankment is similar to
the viability observed throughout the upper portion of the impoundment. indicating, that the

tailings impoundment as a whole is a relatively homogeneous sysrem.

Approximately 3 lYo of the samples from Data Set #l are below an ABA guideline value of -10
tons CaCOr/kton (the same ABA guideline as used in the previous study [SMI, 1995a]) while
21%o of the samples from Data Set #2 are below this value. This would indicate that approximate

30% of the samples from the upper embankment samples are potentially acidic.

1.2 Middle Embankment

A total of 14 samples were collected from the middle portions of the Kennecott tailings
emrankment during this sampling event and 36 w'ere collected during the 199-{/1995 study.

Outlier tests performed on Data Set #l identified six samples as outliers, but no outliers were

identified in Data Set #2. The six outliers were identified in Data Set #l; four had high carbonate

contents (20'5,16.8, 15.6, and ll.5 % eq. CaCO3) and two had high pyritic sulfur contents (2.10

and 2.49 % pyritic sulfur).

As mentioned earlier, these samples with high carbonate values are most likely the result of
intermixing of either native borrow material ("float") brought up on the embankment during
construction of the embankment, borrorv material used as fill, or past soil amendments. This
high neutralizing material is beneficial in the overall ABA potential of the embanlment because

it adds neutralizing potential to local regions of the embankment.

The mean ABA measured in Data Set #l from the middle portion of the embankment was 3.4 +

25 tons CaCO3/kton (mean + I standard deviation) with a resulting 95% confidence interval of
-4'8 to 12 tons CaCOr/kton. The average ABA for Data Set #2 was -13 + 16 tons CaCO3/kton
rvith a confidence interval of -22 to -5.3 tons CaCO3lkton. In this case, rhe 95yo confrdence
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intervals do not quite overlap, suggesting nvo populations of samples. Examination of Data Set

#l reveals that many of the high ABA values are concentrated benreen Transects 14, 15, and 16,

along the north east corner of the impoundment (Figure 2). These six samples had a mean ABA
of 42 t 24 tons CaCor&ton. In contrast. during the Appendix A sampling, only one sample was
located in this area (AT6-M) (Figure l), rvith a relatively low ABA value. Therefore, the failure
of the two data sets to coincide (within aglYoconfidence interval) is probably due to differences

in the density of sampling in the northeast corner of the impoundment between the two sampling
events.

The differences between these two data sets appears to be a combination of a lower pyrite
content in Data Set #l (mean :0.72Yo pyritic sulfur) than in Data Set #2 (mean : 0.97yo pyritic
sulfur) which results in a difference in ABA units of 7.8 tons CaCO3/kton. Also, the yo eq.

CaCO3 is higher in Data Set #1 (mean = 2.6Yo eq. CaCOr) than in Data Set #2 (mean : 1.7%o eq.

CaCO3) which results in a difference in ABA units of 9 tons CaCOr&ton. These two together

results in an observed difference in the mean ABA values between the two data sets of l7 tons

CaCO3/kton.

Combining the trvo data sets (49 values) results in a mean ABA of -1.4 + 26 tons CaCOr/kton,
with a 95% confidence interval of -g.g to 6.0 tons caco.,rrton.

A total of 49 samples have been collected during the tn'o sampling events. Sampling adequacy

using Stein's method indicates that a total of 23 samples would be required. Therefore, an

adequate number of samples have been collected to estimate the mean with a 95% level of
confidence.

Approximately 37% of the samples from Data Set # I are belorv an ABA guideline value of - l0
tons CaCOr/kton while 43% of the samples from Data Set #2 are below this value. This would
indicate that approximate 40%o of the samples from the upper embankment samples are

potentially acidic. This estimate does not include any of the high ABA regions that were

removed from the data sets as outliers; inclusion of these dara points would decrease the
estimated percentage of materials that are potential acidic.
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4.3

4.3.1

Lower Embankment

ABA Testing

A total of 14 samples were collected from the lower portion of the Kennecott tailings
embankment during this sampling event and 37 were collected during the 1994/1995 study.

Outlier tests performed on Data Set #l identified ten samples as outliers, of which all ten had

high ABA values. Three outliers were identified in Data Set #2. The ten outliers in Data Set #l
with high ABA values resulted from high carbonate values in these samples and probably

represents material brought up from below during construction of the embankment which is

beneficial. More outliers were identified in this portion of the embanicment than in the middle
and upper. This is expected since dam construction in the lower portions of the embankment

would have brought up more material from below than in the middle and upper levels.

The mean ABA measured in Data Set #l was -7.3 t 14 tons CaCO3lkron (mean - I standard

deviation) with a resulting 95% confidence interval of -12 to -2.2 tons CaCOr/kton- The mean

ABA for Data Set #2 was -ll t 15 tons CaCOr/kton with a confidence interval of -20 to -2.1

tons CaCO3/kton. As is shown in Figure 3, the 95% confidence intervals about the mean overlap

suggesting that the two data sets rvere drawn from the same population of samples of samples.

The differences in these two data sets appears to be a combination of a lorver pyrire content in

Data Set #l (mean :0.55%o pyritic sulfur) than in Data Set #2 (mean = 0.600/o plritic sulfi.11')

which results in a difference in ABA units of 1.6 tons CaCO3/kton. Ar the same dme, %o eq,.

CaCO, is higher in Data Set #l (mean : l.TYo eq. CaCO3) than in Data Set #2 (mean = 0.7%io eq.

CaCO3) which results in a difference in ABA units of 3 tons CaCO3/kton. These nvo together

results in an observed difference in the mean ABA values between the nvo data ses of 4.6 tons

CaCO3/kton.

combining the two data sets resulted in a mean ABA of -8.4 I l4 tons caco.,/kton with a g5%

confidence interval of -13 to -4.0 tons CaCO.,/kton.
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A total of 38 samples have been coilected during the two sampling

using Stein's method indicates that a total of g samples would

adequate number of samples have been collected to estimate the

confidence.

events. Sampling adequacy

be required. Therefore, an

mean with a 95Yo level of

Approximately 33Yo of the samples from Data Set #l are below an ABA guideline value of -10
tons CaCO3/kton while 36% of the samples from Data Set #2 are below this value. This would
indicate that approximate 34o/o of the samples from the upper embankment samples are
potentially acidic' This estimate does not include any of the high ABA regions that were
removed from the data sets as outliers; inclusion of these data points rvould decrease the
estimated percentage of materials that are potential acidic.

1.3.2 Mineralogy

Eight samples from the lower embanlcment of the Kennecott tailings impoundment (samples

ATI-L, AT2-L, AT3-L, AT4-L, AT8-L, AT9-L, AT-llL, and AT-I3L) were examined by
optical thin-section microscopy and XRD to determine the mineralogy and degree of weathering.

The eight samples were similar in mineralogic content. The samples were primarily composed
of quartz and feldspar, with minor biotite and muscovite. Additionally, accessory minerals
(accounting for up to l0%) included: iron oxides, sulfides, calcite (and possibly dolomite?),
epidote, and clay minerals, including chlorite and kaolinite. All of the samples contained
between approximately 0.5% to 4Yo opaque minerals (sulfides and ircn oxides). The sulfide
minerals were predominantly pynte (FeS) and chalcopyrite (CuFeS") rvith a minor amount of
bomite (Cu5FeS*). Iron oxide minerals included hematite, goethite, and various hydrated iron
oxides, oxyhydroxides, and oxyhydroxo-sulfates. XRD analysis of a clay fraction separate (<2
pm) of one sample (ATa-L) also indicated the presence of jarosite [potassium jarosite,

Kre3(Soa)z(oH)o and./or hydronium jarosite, HFe3(Soo)2(oH)o)1, as well as clays.

I

The abundance and degree of alteration of pyrite grains varied between

sample ATl l-L contains <l% sulfides, and these grains showed little

samples. For example,

alteration; in contrast,
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sample AT13-L contained approximately 4yo sulfides, comprised of fairly
unaltered pyrite grains, with unaltered grains dominant. The remaining
moderate to major alteration of pyrite, with a conrinuous rim of iron oxide
pyrite grains.

large altered and

samples showed

surrounding most

The feldspars were predominantly potassium feldspar and shorved intemal weathering
(sericitization) that likely occurred prior to milling. Biotite grains generally showed minor
weathering' Chalcopyrite is often found within or next to quartz and generally shows a minor
degree of weathering. Bornite and chalcopyrite are often found together.

The amount of carbonates present varied between samples. Calcite (and possibly dolomite?) is

generally very fine-grained, rvith the exception of a single large grain with rhombic cleavage that
was observed in sample ATI3-L (possible representing carbonate "tloat"). Several of the
samples contained grains of quartz interbedded with finer-grained calcite.

As shown in Table 2, paste pH values of the samples varied over a lvide range, reflecting
different mineralogy and degree of alteration. Paste pH appears to be controlled by the amount
of carbonate minerals present; for example, the three samples that had paste pH values below 4
(ATI-L, AT3-L, and ATll-L) contained as little as 0.4oh eq. CaCO3 or less (as measured by
ABA)' The other five samples from the lower embankment tested for mineralogy had paste pH
values above 7 and CaCO3 concentrations between l.Toh and 8.7%. The paste pH of sample

ATI l-L, which contained verv few sulfides and shorved little alteration, was 3.42. ABA tests

confirmed that this sample contained very little pyrire (0.1g%) and almost no carbonate minerals
(<0'2% eq' CaCO3). In contrast, sample ATl3-L, n'hich contained about 4% sulfides. had a

paste pH of 7.61; pyrite content was measured to be 3.02% and with 2.2yo eq. CaCO3. The
remaining samples, which shorved oxidation of the p1'rite, contained varying amounts of pyrite
and equivalent CaCO.,.
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4.3.3 Bacterial Enumeration

Samples collected from the lower section of the embankment lvere analyzed for the viability and
abundance of Thiobacillw ferrooxidans, which is the primary bacterium responsible for
acidification of sulfide-bearing tailings. Bacteria were detected by allowing a sample to contact
distilled water for a perio d of 24 hours, decanting the resulting liquid into a test tube, and
inoculating the liquid with a ferrous-iron-rich growth medium. The test tubes were allowed to
stand for a period of a few days to a week until a change in color to orange was noted. The
change in color was a positive indication of the presence of Thiobacillus ferrooxidans. The more
rapid the change in color, the more active was the bacteria popularion. The results are given in
Table 3.

Thiobacillus ferrooxidarr is an obli-eate acidophile that has a pH range of 1.0 to 3.5, and an

optimal pH near 2.0. Therefore, it is not surprising that those samples with paste pH value
greater than 5 did not show any detectable amount of the bacteria (Table 3). What is surprising
is that, for the sample (sample AT13-L)with a pH of 2.2,no bacteria rvere derected.

At the present time it is not knolvn n-hy there are no bacteria detected in
tested. Possible explanations include analytical error or possibly that the

too dry at the time of collection to sustain a bacterial colonv.

five of the six samples

samples may have been

4.4 Test Fill

A total of 2l samples were collected from the test fill during this sampling event and seven were

collected during the 1994/1995 studv.

outlier tests perfbrmed on Data Set #l identified one sample u'ith a low ABA value. Four
outliers were identified in Data Set #2; three outliers had high carbonate values and one had a
high pyritic sulfur content. Two of the samples with high carbonate values g.ere from Test plot

#3 which was amended with limestone which may have contaminated the samples during sample

collection. The other sample with high carbonate value rvas from Test plot #2; this test plot was

Kennecott Utah Copper Corp.
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not embedded with limestone, therefore, there is no obvious reason for this high value in this
sample.

The mean ABA measured in Data Set #l was 0.93 + 7.4 tons CaCO3/kton (mean + I standard

deviation) with a resulting 95% confidence interval of -4.5 to 6.4 tons CaCo3/kton. The mean

ABA for Data Set #2 was -2.0 + ll tons CaCOrlkton with a confidence interval of -7.3 to 3.3

tons CaCOr/kton. Within the precision of the two data sets, the values are essentially the same.

Combining the two data sets (28 samples) results in a mean ABA of -1.2 + l0 tons CaCO3/kton

with a 95% confidence interval of -5.4 to 3.0 tons caco3/kton.

Additional Samples

The eight tailings samples collected from the Copperton Concentrator had a mean percent pyrite

content of 0'51+ 0-35yo pyritic sulfur, and a mean equi"alent carbonate value of 0.35 I 0.27 %
eq. caco3, resulting in a mean ABA value of l9 + 9.4 tons caCo./kton.

4.5

The seven tailings samples collected from the Magna concentrator had a

content of 1.7 + 018%0 pyritic sulfur, and a mean carbonate values of 3.5

resulting in a mean ABA value of -16 + 2l tons caco.lkton.

mean percent pyrite

! 1.8 % eq. CaCO3,

The Copperton Concentrator, which produces the majority of the tailings discharged to the

impoundment, receives the "typical" ore extracted from the Bingham pit for processing and

therefore produces a tailings that is more consistent. On the other hand, the Magna Concentrator

receives ore that is more difficult to process thus producing a tailings that is more variable. This
can be seen in the ABA values of tailings produced by each concentrator (Figure 4). The tailings
produced by the Copperton Concentrator between February and December 1996 ranged from a
lorv ABA of 4.4 tons CaCOrlkton to a high of 30 tons CaCOs&ton with a standard deviation of
9'4 tons CaCO3/kton. Tailings produced by the Magna Concentrator ranges from a lorv of -56

tons CaCO3/kton to a high of 5.2 tons CaCOr/kton with a standard deviation of 2l tons

CaCO34iton (Figure 4).
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The tailings are produced at a ratio of approximately 80 parts Copperton tailings to 20 parts

Magna tailings (Appendix A, Morrison Knudsen water balance design criteria, SMI 1995b). As
the nerv expansion is brought on-line, production from the Copperton Concentrator
while production from Magna Concentrator will be maintained at the same level.
2000, 86% of the tailings solids will be from the Copperton Concentrator,

increasingly favorable ABA values in the new expansion.

rvill increase

By the year

resulting in

These two tailings streams are discharged separately into the impoundment and, therefore, the
low ABA Magna Tailings would most likely form discrete layers or lenses in rhe higher AB.{
copperton Tailings. This may help explain why there are layers of acidified tailings surrounded
by near-neutral tailings in the existing impoundment. The layers of acidified tailings within the

existing impoundment may be Magna Tailings that have weathered and acidified, surrounded b-v

layers of Copperton Tailings that have sufficient carbonate content to prevent the formation of
acidic conditions.

The adequacy of sampling can be evaluate using Stein's method for both the Copperton and the
Magna Concentrator. For the samples collected from the Copperton Concentrator, the estimated
number of samples required using Stein's method is five; a total of eight sample have been

collected from Copperton. This indicates that an adequate number of samples have been

collected' For the sample collected from the Magna Concentrator, the estimate number of
samples required is 26; a total of seven samples have been collected r,vhich indicates that
sampling of the Magna Tailings should continue.

It is anticipated that, given the low variability of ABA values of the tailings produced by the
Copperton Concentrator and the results of Stein's method for determining sampling adequacv.

sampling from this process stream can be reduced to quarterly basis to monitor any spatial trends.

The ABA values of the tailings produced by the Magna Concentrator will continue to be variable
producing a wide range of ABA values; based on results of Stein's method for determinine
sampling adequacy, sampling should continue on a monthly basis for at least one more year.
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These ABA values collected directly from the Copperton Concentrator are much more positive
than the results for the existing impoundment described earlier, indicating that the remaining
portions of the upper embankment and the new expansion will have increasingly favorable
positive ABA values.

Tailings from the slag plant and the power plant have little potential for produce acid. These

samples have ABA values ranging from 147 tons CaCo3/kton for the one sample of slag tailings
to a mean value of 236 tons CaCO3/kton for the two samples collected from the power plant.

The high ABA values are a results of a low pyritic sulfur contenr (0.02 to 0.06%pyritic sulfur)
and a high carbonate content (15 to 3lyo eq. CaCO3).

4.6 Discussion of Results

In all of the sampling locations, with the exception of the test fill, the mean carbonate content

reported in Data Set #l was higher than in Data Set #2. The observed ditference in carbonate

values could possibly be the result of a bias introduced during sampling site selection, as

discussed earlier.

The reasons for the observed differences in pyritic sulfi.u content (higher values observed in Data

Set #2 than in Data Set #1) between sampling events is not clear. The eA/eC results (See Table

8 in Appendix C) indicate a bias toward lower values from KEL compared to ELI; however, the
results reported here have higher values from KEL (Data Set #2) than ELI (Data Set #l). It is

possible that the same bias introduced in the first sampling event (i.e. sampling non-tailings
material containing high carbonate values) may have also caused an overall lowering of mean

p1'rite values for each portion of the embankment in Data Set #l (Table l).

One noticeable trend in the ABA results of the embanltment samples is the general increase in
ABA values from the lower embankment to the upper embankment (Figure 5). This same trend

can be observed in the borehole samples collected during the original evaluation (SMI, 1995a) as

demonstrated in Figure 6. These two boreholes are typical of the trends observed in the other
boreholes. In addition, as described above, recent tailings from the Copperton Concentrator

Kennecoft L'tah Copper Corp.
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show the most positive ABA values yet encountered. This increase in ABA values with rime,
both within the existing impoundment and in the new tailings, indicate that the North Expensi.p
will be built using tailings with ABA values more positive and more favorable than those
observed in the existing impoundment.

A comparison of the histograms for each of the data sets show similar trends in data. Benleen
the ABA ranges of -50 and 20 tons CaCOrlkton, the histograms are comparable. There does

appear to be another population of data between 30 and 50 tons CaCOr/kton in Data Set #l
which does not aPpear in Data Set #2. An examination of Data Set #l shows that the data in this
range (30 to 50 tons CaCO3&ton) is generally found in the upper and middle regions of
Transects 9, 10, and ll and Transects 15 and 16. Therefore, the failure of the trvo data sets to
coincide (within a 95oh confidence interval) is probably due to differences in the densiry of
sampling in these two locations of the impoundment between the two sampling events.

The mean ABA for all samples (test fill and the upper, middle, and lower embankment)

measured in Data Set #l was 0.56 + 2l tons CaCO3ikton (mean + I standard deviation) uith a
resulting 95% confidence interval of -3.7 to 4.8 tons CaCo3/kton. The mean ABA for Data Set

#2 was -7.0 ! 14 tons CaCO3/lcton with a confidence interval of -l I to -3.i tons CaCor/kton- As
is shown in Figure 3, the 95% confidence intervals about the mean overlap sug-eesting that the

two data sets were drawn from the same population of samples of samples.
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HUMIDITY CELL SAMPLES

Kinetic testing will be conducted as specified in Appendix A of the Ground water Discharge
Permit, revised September 4,1996. The kinetic tests will be performed on samples to establish
what ABA values will become acid producing. Samples were selected based on ABA and paste
pH' As per Appendlx A of the Ground Water Discharge Permit, the samples were selected to
span a range of ABA values between +10 and -10 tons CaCO3/lston. Samples having a low pH
were excluded' Those samples recommended for humidity cell testing are presented in Table 4.
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Shepherd Miller, Inc.

May 1997

5.0

p : I o 2 - J 7 4ap1*l a9 potp 4a 20



CONCLUSIONS

Analysis of the tailings show that the ABA (net neutralizing potential) is becoming more
positive with passing time as evidenced by:

Increasing ABA values from the lower to upper embankment

An increase in ABA from deep levels to shallow levels in the borehole samples

3. The current high ABA values of tailings collected from the Copperton Concentrator
(mean value of +19 tons CaCOr/kton).

The range of mean ABA values between the samples collected in 1995 during the

acidification study and the Appendix A sampling are generally in agreement (except for
samples collected from the middle embankment). The mean ABA values of samples

collected from the upper and lower embanirment, and the test fill, as part of the Appendix A
sampling, are lower than those samples collected during the previous study.

The 95% confidence interval about the mean for the middle embankment from Data Set #l
(-4.8 to 12 tons CaCO3/kton) does not overlap that from Data Set #Z (-22 to -5.3 tons

CaCO3&ton). This may have been the result of a lorver density of samples in an area of high

ABA at the northeast corner of the existing impoundment during Appendix A sampling.

The mean ABA for the seven samples collected from the Magna Concentrator was negative

(ABA: -16 tons CaCO3/kton). However, these tailings comprise only 20% of the total

discharge to the tailings impoundment. The Copperton Concentrator, with a mean ABA of
l9 tons CaCO3/kton, contributes 80% of the tailings to the impoundment. Taking a weighted

average of these two process steams results in a total ABA of l2 tons CaCO3&ton, and by the

year 2000, 86% of the tailings will be from the Copperton Concentrator, resulting in an

increase in overall tailings ABA in the expansion.

' Tailings from the slag plant and the power plant have little potential for produce acid. These

samples have ABA values ranging from l-17 tons CaCOr/kton for the one sample of slag

6.0

l.

)

Kennecott Utah Copper Corp.

p I l, 2 - J 7 4 apzwp parp L lx 21
Shepherd Miller, Inc.

tuIay 1997



tailings to a mean value of 236 tons CaCo3/kton for the nvo samples collected from the
power plant.

o { statistical evaluation of the adequacy of sampling using Stein's method indicates that, for
all locations on the tailings impoundment, the number of samples collected is sufficient to

estimate the population means with a 95yo level of confidence.

' Statistical analysis showed that some of the highest ABA values (r.vpically >100 tons

CaCO3lkton) in the lower and middle embankment are not part of the overall tailings
population. These outliers are likely the result of the intermixing of either native borrow
material ("float") brought up on the embankment during construction of rhe embankment or

borrow material used as fill. Inclusion of these high ABA values in the data set would have

created two distinct populations: one population of tailings and one population of other

material. Therefore, these data points were removed from the data set in order to evaluate the

statistics of the tailings only; however, the highly neutralizing material is beneficial in the

overall ABA potential of the embankment because it adds neutralizing potential to local

regions of the embankment.

' It is anticipated that, given the low variability of ABA values of the tailings produced by the

Copperton Concentrator and the results of Stein's method for derermining sampling

adequacy, sampling from this process stream can be reduced to quarterly basis to monitor any

spatial trends. The ABA values of the tailings produced by the Magaa Concentrator will
continue to be variable producing a wide range of ABA values; based on results of Stein's

method for determining sampling adequacy, sampling should continue on a monthly basis for
at least one more year.
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Table I Statistics summary table - Acidification
s:rmpling (outliers removed)

Report (SNII, 1995) and .\ppendix .{

Location

7o p1'ritic sulfur

Nlean S.D.

o/o ,q. CaCO3

Mean S.D.

ABA
(tons CaCO3/kton)

N Nlean S.D. 95%o confidence
interval

Upper
Embankment

Data Set #1

Data Set #2
CombineU.,.''.

0.83 0.49
0.79 0.49
6. 3 7.,..,,..,."',.' 

: 

$. r{$

t.7
0.88
l:la
Li.+J

J.I
2.1

i:i:ii:2^S

,+.8 22
-3.3 I 3

):.6j,,. ,",""' 30

26

l+
4o

-3.8 to l3
-10 to 3.3
4.r ib s.l

Middle
Embanlcment

Data Set # I

Data Set #2

eonnb*ihgdi.:jj

0.72 0.41
0.97 0.63
'o-79"" .:"':.: 0.:52

2.6 2.9
11 11L.t L.t

:.;.,'r.3r3 ,t,|2:-E

'15 14 ri
14 -13 16

49 " - 1.4 ,,: ?6

--{.8 to 12

-22 ro -5.3
-8.8 to 6.0

Lower
Embankment

Data Set #1

Data Set #2

CodbiileA.iii.

0.i5 0.38
0.60 0.44

,r::0.j6,ir':tr,t:,,,, 0j41

1.0 0.78
0.75 0.52

':::,0.9t a'.7j

a1 a 1zt -t.) l+
ll -u 15

38 -8rl',' 14

-12 ro -2.2
-20 to -2.4
-ll to -4.0

Test Fill Data Set #1

Data Set #2

Cofibiuea.'r,.,i.

0.38 0.15
0.61 0.36
0.54,.r..,:.:,.,,' ' 6..t2

1.3 0.78
t.7 0.54
1,..6 :$ 61

7 0.93
11 1 nI t --.u

?4 -1.2

8.i
il

--{.5 to 6.4
-7.i to 3.3
-5.-l to'3-0

All
Samples

Data Set #l
Data Set #2

OonbineA.,.,,

0.67 0.45
0.7+ 0.51

9 .7 9"':',';:,,::',1',':"', 
g .4j

2.2 2.2
1.6 l.l

li:rrrr2:o '1','.9

0.56
-7.0

-1 i'

95

56

151

2l
la

I9

-3.7 to +4.8
-l I to -3.i
-;.i,to 0,80

Table 2 Paste pH values for lorver, micldle, and upper transects

Paste pH
Transect Lorver

3.8

7.5
3.0
7.6
5.3

7.1

7.5

7.1

7.5
5.2
J.+

7.6
2.2

IVIiddle Upper
ATI
AT2
AT3
AT4
AT5
AT6
AT7
AT8
AT9
AT IO

AT II
AT I2
AT 13

AT 14

7.5

2.8

7.3

7.5

J.l

2.9

2.5

2.8
6.7
7.2
J.l

7.0

7.2
5.4

7.8

6.1

5.S

7.1
7.5

7.5
1l

7.1

7.6

7.5

7.1

7.6

7.2

7.8
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Table 3 Results of bacterial enumeration testing

Table 4 List of recommended samples for humidify cell testing

Sample ID Paste pH Bacterial Concentration
(bacteria/mL)

AT2-L
AT4-L
AT8-L
ATI O-L

ATI2-L
ATI4-L

7.5
7.6
7.1

5.2

3.7
2.2

<l
<l
<l
<l

200-2,000
<l

Sample ID NP AP ABA
tons CaCO3/kton

ATI I.U
ATI2.M
AT9-L
AT6-U
AT6.L
ATI-M

t6 26 _10

14 23 _9

fr 17 -3
25 26 -l
1275
45 35 l0
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APPENDIX A
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Table A-l Key to KEL Sample Number, Sample Description, and SMI/SA Sample ID

AF00l72
AEl6866
AEt75t2
AF0018l

KEL Sample
Description

BCPI483A
BCPI483A
BCPI483A
BCPI483A
MCPI48O

SMIiSA
Sample ID

copperton conc.
copperton conc.
copperton conc.
copperton conc.

power plant

9/27/96
t0/30/96
n/25/96
tzt6t96
4/16/96

AF00l73
AEt6865
AEl75l I
AF00l74
AF00l77

MCPI4844'
MCPI4844.
MCPI4844.
SMP-I48IA
MCPI4SOA

magna tails
magna tails
magna tails
slag tailin_es

t0/30/96
Lt/25t96
t2/6/96
7/3t/96
8/23/96

AF00l83
AF00l86
AF00l87
AF00l90
AF00l98
AFOl268

BCPI483A
BCPI483A
BCPI483A
BCPI4834.
Ref-GMT

MCPI484.{

coppenon conc.

copperton conc.

copperton conc.

copperton conc.

Lab-QA/QC
magna tails

t/30/96
6/r3/96
7/25/96
8/2t/96

2/t/96
AFOl269
AF0t272
AFOt273
AFOl274
AFOl275

MCPI484A'
MCPI4844.
MCPI484A,
TL960t32
TL960133

magna tails
magna tails
magna tails
plot 3 0-2
plot 3 2-4

4/7/96
8/20/96
9^9/96
8/t5/96
8/t5/96

plot 3 4-6
plot 2 0-2
plot 2 2{
plot 2 4-6
plot 4 0-2

AFOl276
AF0t277
AFOl278
AF0t279
AFOl280

TL960134
TL960135
TL960136
TL960137
TL960138

8/ts/96
8/t5/96
8/15/96
8/rs/96
8/ts/96

plot 4 2-4
plot 4 4-6

hot spot 0-2

hot spot 24
hot spot 4-6

AFOl28l
AFOl282
AFOl283
AFOl284
AFOl285

TL960139
TL960140
TL960l4l
TL960r42
TL960143

8/r5/96
8/t5t96
8/t5/96
8/t5/96
8/15/96

stepback south 0-2
stepback south 2-4
stepback south 4-6

Lab-QA/QC

AFOt286
AFOl287
AFOl288
AFOl289

TL960144
TL960145
TLg60t46

Blank

8/r6/96
8/t6/96
8n6t96
8/16/96

Kennecon Unh Copper Corp.
p \02-l 7{'+'!Fi\ccepp d6

Shcpherd Miller, Inc
lvlay 1997



Table A-1 Key to KEL Sample Number, Sample
(continued)

Description, and SMI/SA Sample ID

KEL
Sample Number

Number

KIL Sample
Description

SMI/SA
sample ID

AFOl290
AFOl291
AFOl292
AFOl293
AFOl294

TL960146 - dup
ref-GMT

TL960147
T1960148
TL960t49

Lab-QA/QC
Lab-QA/QC

new stepback 0-2
new stepback 2-4
new stepback 4-6

8^6t96
8/t6t96
8/r6t96
8/16t96
8/t6t96

AFOl295
AFOl296
AF0t297
AFO t298
AFOl299

T1960 I 50

TL960l 5 I
T1960 I 52
T1960 I 53

TL960 I 54

old tails 0-2
fresh tails 0-2
fresh tails 2-4
fresh tails 4-6

plot 5.,\

8n6t96
8/t6/96
8n6/96
8/t6t96
8n6t96

AFOl300
AFOl30l
AFOl302
AFOl303
AFOl304

T1960 I 55

T1960 I 56
TL960 I 57

TL960157 - dup
blank

plot 58
plot 5C
plot 5D

Lab-QA/QC
Lab-QA/QC

8il6/96
8/t6/96
8^6/96

reI-GIVIT
TL960 I 59
T1960 I 60
T1960 I 6 I

T1960 I 62

Lab-QA/QC
AT 1-U
ATl-VI
ATI -L
AT2-U

AFOl305
AFOl306
AFOl307
AFOl308
AFOl309

9/n/96
9/1U96
9/11t96
9lnt96

T1960 I 63

TL960 I 64
T1960 I 65

T1960166
TL960167

AT2.VI
AT2-L
AT3-U
AT3-M
AT3-L

AFOl3l0
AFOl3 t I
AFOl3l2
AFOl3l3
AFOl3l4

9/tU96
9/tr/96
9/nt96
9/nt96
9/nt96

TL960168
TL960169
TL960170
TL96017 |
TL960t72

AT4-L
REF-SMI
REF-SA

ATI -U-DUP
BLANK - SMI

9/tr/96
9fit/96
9/t1/96
9/tt/96
9/lt/96

AFOl3l5
AF0t3l6
AFOl317
AF0l3l8
AF0l319

TL960 I 73

TL960173 - dup
blank

ref-GMT
TL960t74

AT4-IVI
Lab-QA/QC
Lab-QA/QC
Lab-QA/QC

AT4.U

AFOl320
AFOl32l
AFOl322
AFO t 323

AFOl324
AF0l325 TL960l7i AT5-U 9n1t96

Kennecon Urah Copper Corp.
p",02.17.1\app-a\cetupp d@

Shepherd illiller, Ine
Nll l997



Table A-l Ke1' to KEL Sample Number, Sample Description, and SMI/SA Sample ID
(continued)

KEL
Sample Number

Number

KEL Sample
Description

SMUSA
sample ID

AFOl326
AF0t327
AFOl328
AFOl329
AFOl330

TL960176
TL960177
TL960 I 78

TL960t79
TL960l 80

ATJ-M
AT5.L

ATI+U
ATI4-VI
ATI+L

9/tv96
9/n/96
9/n/96
9ln/96
9/tr/96

AFOl33l
AFol332
AFOl333
AFOl334
AFOt335

TL960l 8 I
TL960 I 82

TL960l 83

TL960 I 84
TL960185

ATIS-U
ATIS-M
REF.SMI
REF-SA

ATI3-U-DUP

9/tu96
9ltt/96
9/n/96
9/n/96
9/tt/96

TL960l 86

TL960 I 87

TL960l 88

TL960l 88 - dup
blank

BLANK. SMI
ATI3-L
ATI2.U

Lab-QA/QC
Lab-QA/QC

9/Lt/96
9/n/96
9/n/96

AFOl336
AFOl337
AFOl338
AFOl339
AFOl340

ref-GMT
TL960l 89

TL960190
TL960l9l
TL960192

Lab-QA/QC
ATl2-N,l
ATI2.L
uEl{-6

UE I -G12

9/n/96
9/tr/96
9/t2/96
9/r2/96

AFOl34l
AFOl342
AFOl343
AFOl344
AFOl345

TL960193
TL960 I 94

TL960195
TL960196
TL960t97

uE2-0-6
UE2-GI2
uE3-0-6

UE3-GI2
REF.SIVII

9/t2/96
9/12/96
9/r2/96
9/r2/96
9/12/96

AFOl346
AFOl347
AFO1348
AFol349
AFOl350

TL960198
TL960199
TL960200
TL960201
TL960202

REF-SA
AT12-IvI.DUP
BLANK-SMI

ATGU
ATG!VI

9/12/96
9/t2/96
9/t2/96
9/r2/96
9/t?/96

AFOl35l
AFOl352
AFOl353
AFOl354
AFOl355

TL960203
TL960203 - dup

blank
ref-GMT

TL960204

ATGL
Lab-Qd/QC
Lab-QA/QC
Lab-QA'QC

AT7-U

AFOl356
AFol357
AFOl358
AFOl359
AFO1360

TL960205
TL960206

AT7-lvl
AT7-L

9/t2/96
9/t2t96

AFOl36l
AFOl362

Kennecoft Utah Copper Corp
p \0:-174\app-r\c@pp dc

Shepherd Miller, Inc
May 1997



Table A-l Key to KEL Sample Number, Sample Description, and S1\II/SA Sample ID
(continued)

KEL
Sample Number

Number

KEL Sample
Description

SMI/SA
sample ID

Date
Collected

AFOl363
AFOl364
AFOl365
AFOl366
AFOl367

TLg60207
TL960208
TL960209
TLg602t0
TL9602tl

AT8-U
AT8-M
AT8-L
AT9-U

REF.SMI

9/t2/96
9/t2/96
9/t2/96
9/t2/96
9/t2/96

AFOl368
AFol369
AFOl370
AFOl37l
AFOl372

REF-SA
AT6-L-DUP
BLANK-Slvll

AT9-M
AT9-L

9^2/96
9/t2/96
9/r2/96
9/12/96
9/t2/96

TL9602t2
TL9602t3
TL9602t4
TL96021 5

TL9602t6
AFOl373
AFOl374
AFOl375
AFOl376
AF01377

AT I O-U

ATIO-M
Lab-QA/QC
Lab-QA/QC
Lab-QA/QC

9/t2/96
9/t2/96

TL9602t7
TL9602 I 8

TL960218 - dup
blank

ref-GMT
AFOl378
AFOt379
AFOl380
AFOl38l
AFOl382

ATIO-L
ATI I-U
ATI I-M
ATI I-L

ATI O-U-DUP

9/t2/96
9/12/96
9/12/96
9/t2/96
9/t2/96

TLg602t9
TL960220
TL960221
TL960222
TL960223

BLANK-SNII
REF-Slvll
REF-SA

Lab-QA/QC
Lab-QA/QC

9/12/96
9^2/96
9/t2/96

AFOl383
AFOl384
AFOl385
AFOl386
AFOl387

TLg60224
TL960225
TL960226

TL960226 - dup
blank

Lab-QA/QC
TP4-I
TP4-4
TP4-8
TP3-I

9/rt/96
9^t/96
9/n/96
9/tr/96

AFO1338
AFOl389
AFOl390
AFOl39l
AFOl392

ref-GMT
TL960227
TL960228
TLg60229
TL960230

TP3-4
TP3-8
TP2-I
TP2-4
TP2-8

9/n/96
9/tt/96
9trt/96
9/rr/96
9/tt/96

AFOl393
AFOl394
AFOl395
AFOl396
AFOl397

TL960231
TL960232
TLg60233
TL960234
TL960235

Kennecott Utah Copper Corp.
p \01-lTJbpFa\c€n!pp do€

Shepherd llliller, I nc.
IIay t997



Table A-l Key to KEL Sample Number, Sample Description, and SMVSA Sample ID
(continued)

KEL
Sample Number

Number

I(EL Sample
Description

SMIiSA
sample ID

Date
Collected

:
9/tU96
9/rr/96
9/1U96
9/tr/96
9/rr/96

AFO1398
AFOl399
AFOl400
AFOl40l
AFOl402

TL960236
TLg60237
TL960238
TL960239
TLg60240

TPI-I
TPI-4
TPI-8

TP2-8-DUP
REF-SMI

AFOl403
AFOl404
AFol405
AFO1406

TLg60241
TL960241 - dup

blank
ref-GMT

REF.SA
Lab-QA/QC
Lab-QA/QC
Lab-QA/QC

9/rt/96

Kennecon Utah Copper Corp.
p \0?.17.1\:pF.k opp dc

Shepherd Miller, Inc-
lvlay 1997



@ Kennecott
ti t tah Gopper

CERTINCATE OF AI\ALYSI S

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: MCP1484A

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmental l-aboratorv
9600 West 2100 South
Magnc Utah 84044-5001

(801) s69-7es0
FAx: (801) s6e-7901

SAMPLE ID NUMBER: AE16865

COLLECI|IONDATE: 77f25196

PAR,AMErER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Su1fur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $H20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

-8
38
30

1. 85

0. 03

1.21
0. 15

<1

2840
7.50

3.0
1.21

UNITS
t CaCo3/kt
t CaCo3/kt
t caCo3/kt

t
t
t
$

t
urnhos/cn

s
t

Mcthods

Sanplcs Analpcd by I(EL SOP 5010.03

Refcrcncs: Modificd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

Fyritic Sulfur = HNO3 Extractablc Sulfur

I:boratory Ccrtifi cations:

usEeA um19
Statc of Utah: 824
American Industrial Hlgicne Association: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: BCP1483A

Project: Acid/l3aseAccounting

Kennecott Utah Copper
Environmental Ilboratorv
9600 West 2100 South
M"gnc Utah 84044-6001

(801) s69-7e50
FAX: (801) s69-7907

SAMPLE ID NUMBER: A816865

COLLECTION DATE: 77125f.6

PARAI{ETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as g CaCO3

Sulfur Acid potential

REST'LT

25
3

28

o.24
0. 05

0.1
0. 03

<1

27 80

7 .97

2.8
0. 10

UNTTS

t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

c
s

t
s

t
unhos/cn

t
g

Methods:

Samplcs Aralpcd by KEL SOP 5010.03

Rcfcrencc: lUoaif ca SOBEK

Sulfate Sulfur = HCI Enracrablc Sulfur

Pyritic Sulfur = HNO3 Enractablc Sulfur

l:boratorv Ccrtifi cations:

USEPA UTO19

Statc of Uah: E-24

Ancrican hdusaid Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

TO: Dr. Richard L. Jones

SAMPLEDESCRIPTION: MCPT4B4A

Project: Acid/BaseAccounting

Utah Copper Environmental Department

CERTMCATE OF AI{ALYSIS

Oslr4l97

Kennecott Utah Copper
Environmental Laboratory
9600 We* 2100 South
M"gnq Utah 84044-6001

(801) 56e-7es0
FAX: (801) 569-790r

SAMPLE ID NLIMBER: AElTSll

COLLECTIONDATE: 7A0686

PARAIT{ETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
Hc], Extractable Sulfur
HNO3 ExtractabLe Sulfur
Sulfur Residual

Moisture tlt20
SoiI Paste Conductivity
pH PaEte

Neut. Pot. as $ CaCO3

Sulfur Acid potential

RESULT

-14
47

32

2.27
0. 08
1. 91
0. 08

<1

5000
8. 06

3.2
1.91

T'NITS

t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

I

c

s

t

c

r:nbos/cm

t
t

By: Lynn.4- Hutchinson CIH

Mer.hods:

Samplcs Analpcd by KEL SOP 5010.03

Refcrcncs Modificd SOBEK

S,rlretc Sulfur = HCI Extractablc Sulfur

S6iric Sulfur = HNO3 F.,xtractable Sulfur

l:boratorv Ccrtifications

USEPA UTO19

Statc of Utah: E24
Amcrican Industrial Hygicoc Associatioo: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: BCP1483A

Projea: AcidlBase Accounting

Kennecott Utah Copper
Environmental I:boratorv
9600 West 2100 South
Magna Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: riBr79ri2

COLLECTIONDATE: 72n6D6

PARJAMETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture t820
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

23
9

32

o .44
0. 08

0.30
0. 06

<1

4780
8.22

3.2
0.30

I'NITS
t caco3/kt
t CaCo3/kt
t CaCO3/kt

t
t
t
c

t
umhos/cm

t
t

By: LpnA Hurchinson CIH

Mcthods:

Samplcs Aaalyzcd by KEL SOP 50f 0.03

Rcfcrcnca Moditied SOBEK

Sulfarc Sulfur : HCI Extracablc Sulfur

$rritic Sulfur = HNO3 E:rrractable Sulfur

l:boratow Ccrtifications:

USEPAUMT9

Statc of Utah: E24
Amcrican Industriat Hygicnc Associatioo: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0slt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah C.opper

Environmental I-aboratory
9500 West 2100 South
M"gttC Utah 84044-6001

(801) 56e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AIlNl72

COLLECTIONDATE: 7080196

SAMPLEDESCRIPTION: BCPr4$A

Projea: Acid/BaseAccounting

PAXE$ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

5

26
31

1. 15

0.24
0. 85
0. 05

<1
5580
8. 01

3.1
0.85

T'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

s

t
t
c

$

u.mhos/cm

t
g

By: LynnA Huthiruon CIH
KEL bboratory Dircctor

Methods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI F:tractable Sulfur

Pyritic Sulfur = HNO3 Exractablc Sulfur

I:borarory Ccrtifi cations:

USEPA UMT9

Statc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI.IALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecon Utah Copper
Environmental laboratory
9600 West 2100 South

M"gt q Utah 84044-6001

(801) 56e-7e50
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFfill73

COLLECIONDATE: 10Bl0p6

SAMPLEDESCRIPTION: MCPr484A

Project: Acid/BaseAccounting

PARJN.TETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

RSSI'LT
5

58
53

2.22
0.28
1. 85

0. 09

<1

654 0

8.40

5.3
1. 85

UNITS
t Caco3/kt
t CaCo3/kt
t caCo3/kt

s

t
$

c

t
unhos/@

t
t

By: LynnA. Hutchinson CIH

Methods:

Samples Analpcd by KEL SOp 5010.03

Rcfcrcncc: Modincd SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

$6itic Sulfur = HNO3 Brtractablc Sulfur

I:borarorv Ccrtifications:

USEP* UTO19

Statc of Utah: 824
Amcrican Industrial Hygicnc Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSIS

oslr4t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAI\,IPLEDESCRIPTION: SMP14SIA

Project: Acid@aseAccounting

Kennecott Utah Copper
Envirorunental l-aboratory
9600 West 2100 South
M.gt C Utah 84044-6001

(801) 56e-7950
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFIF174

COLLECIONDATE: 07?1196

PAR;AI.{ETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
8CL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture $H20
Soil Paste Conductivity
pE Paste

Neut. Pot. as $ CaCO3

Sulfur Acid potential

RESIILT

r47
2

149

0. 10

DETECTED

0. 06

0. 03

<1
7t20
8. 63

14.9
0. 05

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

$

t
s
t

$

ulthos/cm

t
c

By: Lynn A Hutchinson CIH

Methods:

Sanplcs Analpcd by KEL SOP 5010.03

Rcfcrcocc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

hritic Sulfur = HNO3 Extracrablc Sulfur

l:boratow Ccnifcations:

USEPA: UT019

Statc of Utab: 824
Amcrican Industid Hygicnc Association: l2l



@ Kennecott
f Utah Gopper

CERTTFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratorv
9600 West 2100 South
M"gttc Utah 84044-6001

(801) 56e-7950
FAX: (801) 569-7901

SAMPLE ID NUMBER: Af,1X)177

COLLECTION DATE: OB|23,D6

SAMPLEDESCRIPTION: MCP1480A

Project: Acid8aseAccounting

PARJAI.{ETAR

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

REST'LT

314
1

315

1. 17

1. 14

o.02
0. 01

<1
22500
13. 05

31.5
0. 02

I'NITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

t
i

t
c

c

r:nhoe/cm

t
I

By: LpnA Hutchhsoo CIH

Mcthods

Samplcs Aaalpcd by KEL SOP 5010.03

Refcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extracrablc Sutfur

Brritic Sulfur = IINO3 Extractablc Sulfur

Laboratow Ccrtifications:

USEPA UT0I9

Statc of Utah: E-24

fun6fic-n Industrial Hygiene Association: 121



@ Kennecott
+ Utah Copper

CERTTFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South

Magn4 Utah 84044-6001

(801) 56e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF1l0l79

COI I FCTIONDATE: 10107196

SAMPLEDESCRIPTION: Tl-960r:lr

Project: Acid@aseAccounting

PARAMETER

ABA Potential
Acid Potential
Neutrali.zation potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

t{oisture $H20
SoiI Paste Conductivity
pg Paste

Neut. Pot. as 3 CaCO3
Sulfur Acid Potential

RESULT

43
25
69

1. O4

0. 07

0. 84

0. 14

<1

3350
8. 02

5.9
0. 84

UNITS
t CaCo3/kt
t CaCo3/kt
t cacO3/kt

t
t
s
t

t
unhos/cn

t
t

Methods:

Samplcs Analzcd by KEL SOP 5010.03

Rcfcrcnce: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Pyritic Sulfur = HNO3 B<rracrablc Sulfur

bboratorv C€rtitications:

USEPA UM19

Statc of Utah: E-24

Amcrican Industrial Hygicne Associatioa: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparfinent

Kennecott Utah Copper
Environnental Laboratory
9600 West 2100 South
M"gna Utah 84044-6001

(801) 569-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AFtlXfl80

COLLECTION DATE: 09n7/96

SAMPLEDESCRIPTION: BCP1483A

Projea: Acid@ase Accounting

PARJAI{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual-

Moisture tll20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

sulfur Acid potential

RESULT

30
7

37

o. 41
0. 17

o.22
o.02

<1
655 0

7 .94

3.7
0.22

UNITS
t CacO3/kt
t CaCo3/kt
t CaCo3/kt

:B

t

i

t

c

urnhos/cu

t
t

By: LyonA Hutchinson CIH

Mcthods:

Sanplcs Anatpcd by KEL SOP 5010.03

Rcfcrcnce: Modined SOBEK

Sulfatc Sulfur = HCt Brtractable Sulfur

Brritic Sulfur = HNO3 Extractablc Sulfur

Iaboratorv Ccnitications

USEPA: UT019

Statc of Utah: E24

Ancrican Industrial Hygicnc Assaiation: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSIS

0slt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental laboratorv
9600 West 2100 South
M"gta Utah 81044-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER AFOOIsI

COLLECNON DATE O4N6P6

SAMPLEDESCRIPTION: MCPI4BOA

Project: AcidiBase Accounting

PAI,AI{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
I|CL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $820
Soil Paste Conductivity
pB Paste

Neut. Pot. as $ CaCO3

Sulfur Acid potential

RESULT

157
NOT DETECTED

157

o. 31

0.29
NOT DETECTED

0.01

<1

1910
8. 55

15.7
NOT DETECTED

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

t
urnhos/cn

t
t

By: Lynn.{. Hrlchinson CIH

Mcthods

Sanplcs Analpcd by KEL SOp 5010.03

Rcfercnca Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sutfur

Brritic Sulfur = HNO3 Extractablc Sutfur

L:boratorv Ccnifications:

USEPA: UT019

Statc of Utah: E-24

Amcrican Irdustriat Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTMCATE OF ANALYSN

0slr4M

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environmental l-aboratory
9600 Wes 2100 South
M"gt q Utah 84044-6001

(801) 569-7es0
FAX (801) 56e-7e01

SAMPLE ID NUMBER: AFfl)183

COLLECTIONDATE: 01Rl0196

SAMPLEDESCRIPTION: BCpl483A

Project: AcidlBaseAccounting

PARA}IETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductj.vity
pE PaEte

Neut. Pot. as g CaCO3

Sulfur acid Poteatial

RESULT

9

10

19

0.39
0. 05

o.32
0. 01

<1

t290
8. 10

1.9
0. 32

UNITS
t CaCo3/kt
t caCo3/kt
t caCo3/kt

s

t
t
t

t
uurhos/cD

c

c

Mcthods:

Sanplcs Analpcd by KEL SOP 5010.03

Rcfcrcncq Moditicd SOBEK

Sulfatc Sulfur = HCI Enracable Sulfur

$rritic Sulfur = HNO3 Extractable Sulfur

laboratorv Ccrtifi cations:

USEPA UT0I9

State of Utah: E-24

A.mcrican Industrial Hygiene Associatioa: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI,{ALYSIS

0slr4t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: BCPII|83A

Project: Acidfiase Accounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 569-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFffiI86

COLLECTION DATE: 06173196

PARJAI{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
8NO3 Extractable Sulfur
Sulfur Residual

Moisture 8H20
Soil Paste Conductivity
pH Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

RESI'LT
14

1.9

33

0. 94

0. 31

0.51
0. 02

<1
1550
8. 08

5.0
0.61

T'NITS

t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

$

s

t
t

I

umhos/cn

t
t

Mcthods:

Samples Analyzcd by KELSOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Enractable Sulfur

$pitic Sulfur = HNO3 Extractablc Sulfur

laboratorv Ccrtifi cations

USEPA: UT019

Statc of Uta.h: 824
Amcrican Indutrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSF

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: BCP1483A

Kennecott Utah Copper
Environmental laboratorv
9600 West 2100 South
Magna Utah 84044-6001

(801) 569-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AtrttX)lt7

COI I FCTION DATE: 07125196Project: AcidiBaseAccounting

PARA}{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
llCL Extractable Su1fur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

RESI'LT
20
2

22

0. 13
0. 08

0. 05

0.01

<1

410
8.46

2.2
0. 05

UNITS
t caCo3/kt
t CaCo3/kt
t CaCO3/kt

t
c

t
t

t
unhos/cs

s

t

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modilicd SOBEK

Sulfatc Sulfur = HCI Ertractable Sulfur

brritic Sulfur = HNO3 Extractable Sulfur

l:boraow Ccrtifi cations:

USEP* UT0I9

State of Uah: E24
Amcrican Industrial Hygicnc Assaiation: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF AIIALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: BCpl483A

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmental I-aboratorv
9600 West 2100 South
M"gtrC Utatr 84044-6001

(801) s69-7950
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFfl)190

COLLECION DATE: O8nlp6

PAN,AMErER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tII20
Soil Paste Conductivity
pE Paste

Neut. Pot. as $ CaCO3
Sulfur Acid potentiaL

RESTILT

29
10
39

o. 37

0. 05
0.31
0. 01

<1
15 00
7.76

3.9
0.31

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
s

c

t
usrhos/cm

t
t

Mcthods:

Samplcs Aaalpcd by KEL SOp 5010.03

Rcfcrcncc: Modilicd SOBEK

Sulfatc Sulfur = HCI Enracable Sutfur

Plrritic Sulfur = HNO3 E:ctractablc Sulfur

laboratorv C-crtifi cations:

USEPA UT0I9

Statc of Utah: E-24

Amcrica.o Industrid Hygicnc Association: 121



@ Kennecott
+ ;Utah Copper

CERTIFICATE OF AIIALYSN

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: MCPI484A

Project: AcidpaseAccounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Magn4 Utah 84044-6001

(801) s69-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l268

COLLECTIONDATE: 02/01196

PARAI,TETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Su1fur Residual

Moisture $820
Soil Paste Conductivity
pH Paste

Neut. Pot. as $ CaCO3

Sulfur Rcid potential

RESTET

-5
32

25

r.24
0. 10

1. 04

0. 11

<1
7 940
7 .38

2.6
1. 04

UNITS
t caCo3/kt
t CaCo3/kt
t caco3/kt

t
g

t
t

t
unhos/cm

t
t

By: Lynn.4. Hrdchinson CIH

Mcthods:

Samplcs Analpcd by KEL SOp 5010.03

Rcfcrcncc: Moditicd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

Plritic Sulfur = HNO3 Ertracrablc Sulfur

Iaboraorv Ccrtifi cations:

USEPAUTolg

Statc of Utah: 824
A.merica.o Industrid Hygicnc Association: 121



@ Kennecott
+ Utah Copper

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: MCPtztt4A

Projea:'AcidiBase Accounting

CERTTFICATE OF ANALYSIS

0sl14t97

Kennecott Utah Copper
Environmental I-aboratorv
9600 West 2100 South
M"gt A Utatt 84044-6001

(801) 56e-7950
FAX: (801) 569-7901

SAMPLEID NUMBER: AF0l269

COI I FCTIONDATE: Ul07l96

PARAIT{ETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCI, Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3
Sulfur Acid Potential

RESULT

-23
64

41

2.r0
DETECTED

2 .04
0. 06

<1

7 010
7 .53

4.1
2 .04

UNITS
t Caco3/kt
t CaCo3/kt
t CaCo3/kt

c
s
s

s

$

unhos/cm

t
s

By: Lynn.d Hutchinson CIH

Mcthods:

Samplcs Aaalyzcd by KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

l6itic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccrtifi cations:

USEPA UMI9
51"19 s1gph.E-14

Amcrien Indstrial Hygicuc Association: l2l



@ Kennecott
-ief. ?Utah Copper

CERTIFICATE OF ANALYSN

0slt4t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: MCPI484A

Project: Acid@aseAccounting

Kennecon Utah Copper
Enviro nmental Laboratory
9600 West 2100 South
Magn4 Utah 84044-6001

(801) 56e-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l272

COLLECTIONDATE: 08n0D6

PARAMETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivitv
pH Paste

Neut. Pot. as t CaCO3
Sulfur Acid potential

RESUI,T

-24
80
56

2 .66
DETECTED

z. )b
0.09

<1
5 010
7 .53

5.6
2.56

UNTTS

t caco3/kt
t CaCo3/kt
t CaCo3/kt

t
t
I

I

|B

uiohos /cm

I

t

Mcthods:

9mples Analpcd by KEL SOp 5010.03

Refcrcncc: Moditied SOBEK

Sulfate Sulfur = HCI Extractable Sulfur

Dritic Sulfur = HNO3 Ertracrable Sulfur

l:boratory Ccrtifi cations

USEPA: UT019

Statc of Utah: E-24

Amcrican Industrial Hygiene Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9500 West 2100 South
Magna Utah 84044-6001

(801) s69-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0UI73

COLLECTION DATE: 09/79196

SAMPLEDESCRIPTION: MCPI484A

Projea: Acid@aseAccounting

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pE Pagte

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-55
77

2T

2.52
DETECTED

2.46
0. 05

<1
4830
7. 15

2.L
2.46

UNITS
t CaCo3/kt
t caCo3/kt
t caco3/kt

s

t
s

s

g

unhos/cm

c
t

Methods:

Sanplcs Anallzcd by KEL SOP 5010.03

Rcfcrcncc: Modified SOBEK

Sulfatc Sulfur = HCI Brtracrablc Sulfur

Fyritic Sulfur = HNO3 Extractablc Sulfur

laboratorv Ccrtilications:

USEPA: UT0l9

Statc of Utah: 824
Amcrican Industrial Hygicnc Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TLgSor3.z

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmentd Laboratory
9600 West 2100 South
M"gnC Utah 84044-6001

(801) 56e-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: t$or274

COr I FCTfON DATE: 10/09196

PARAI.{EfER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable SuLfur
Sulfur Residual

Moisture 8H20
Soil Paste Conductivity
pn Paste

Neut. Pot. ae t CaCO3

Sulfur Acid potential

RESULT

72
22
94

1. 00
0.26
0.71
0. 03

<1
7080
12.31

9.4
0. 71

T'NITS
t CaCo3/kt
t caco3/kt
t CaCO3/kt

$

t
s

t

t
unhoe./cn

s

t

By: LlmA- Hutchinson CIH

Methods:

Sarnplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modified SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

F)ritic Sulfur = HNO3 Extractablc Sulfur

laboratorv Ccrtifications:

USEPA UTOTg

Statc of ljtah: 824
Amcrican Industrial Hlgicnc Association: 121



@ Kennecott
ivil-? t t:ih Copp6r

CERTIFICATE OF ANALYSN

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C-opper

Environmental Laboratory
9600 West 2100 South

M"gttC Utah 84044-6001

(801) s69-7950
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFOUITS

COLLECTION DATE: 70109196

SAMPLEDESCRIPTION: T1160133

Projea: Acid/BaseAccounting

PARA!,IETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tll20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-18
36

18

t.24
DETECTED

1. 15

0. 09

<1

2 880
8. 02

1.8
1. 15

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
c

t

s

urnhos/cn

t
t

By: Lynn A. Hurchinson CIH

Methods

Samplcs Anatpcd by KEL SOP 5010.03

Rcfcrencs Modifi cd SOBEK

Sulfate Sulfur = HCI Extractable Sulfur

$ritic Sulfur = HNO3 Exrracablc Sultur

Laboratorv Ccrtifi cations:

USEPA UTO19

5ta," s;1Jhh: E-24

American Industrial Hygicne Association:



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI{ALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TIj50r34

Kennecott Utah Copper
Environmental I-aboratory
9500 West 2100 South
Magna Utah 84044-6001

(801) s59-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AFOUIT6

COLLECTION DATE: nn996Project: Acid6ase Accounting

PARAI.IETER

ABA Potential
Acid Potential
Neutralization potenti.al

Sulfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

REST'LT

8

10

18

0.49
0. 1.4

0.32
0. 03

<1
2 880
7 .71

1.8
0.32

t'NITS
t CaCo3/kt
t CaCO3/kt
t Caco3/kt

t
t
t
t

t
umhos/ctr

*
t

a%
A By: L1'nn A. Hutchinson CIH
KEL Labcralor:.' Director

Methods:

Samples Analpcd bi.KEL SOp 5010.03

Rcfcrcncc: Modifi ed SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$ritic Sulfur = HNO3 Brtractablc Sutfur

l:boratorv Ccrtifi cations:

USEPA: UT0l9

Statc of Ur.h: E-24

Amcrican hdustrid Hygienc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI{ALYSIS

osl14t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Magn+ Utah 84044-6001

(801) 56e-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l277

COLLECTIONDATE: 70109196

SAMPLEDESCRIPTION: T1160135

Project: AcidiBase Accounting

PARA!,IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
ItNo3 Ertractable Sulfur
Sulfur Residual

l,loisture tE20
Soil Paste Conductivity
pH Paste

Neut. Pot. as I CaCO3

Sulfur Acid Potential

RESI'LT

-t2
28
16

0. 95

DETECTED

0. 91

0. 04

<1

1010
7 .86

1.6
0. 91

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
c

t

c
rurhos/cul

t
t

A By: Lynn A. Hutchinson CIH
L.-h.)r3toiy Director

Mcthods:

Samplcs Aaatpcd by KEL SOP 5010.03

Rcfcrcncs Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$ritic Sulfur = HNO3 Enracrablc Sulfur

I:boratow Cenifi cations:

usEP.r uTol9
Statc of Utah: E24

Amcrican Industrial Hygicnc Associarion: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF ANALYSF

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecon Utah C,opper

Environmentd Laboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l278

COLLECION DATE: 10/0986

SAMPLEDESCRIPTION: Tlr60r:i6

Project Acid@aseAccounting

PARA!,TETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Resi.dual

Moisture 8It20
Soil Paste Conductivity
pH Paste

Neut. Pot. aE t CaCO3
Sulfur Acid Potential

RESULT

100
29
L29

1. 10
0. 10

0. 94

0. 05

<1
287 0

7.51

12.9
0. 94

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
$

t
t

t
urnhos/cm

t
t

A By: Lynn A. Hutchinson CIH
I.'FI

Mcthods:

Samplcs Analyzrd by KEL SOP 5010.03

Rcfercncc: Modifi cd SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

$riric Sulfur = HNO3 Extractablc Sulfur

Laboratorv Ccrtitications

USEPA UTO19

5,"1" qgfrhh' 824
Arnerican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratorv
9600 West 2100 South
M"gnq Utah 84044-6001

(801) 56e-7es0
FA)C (801) 55e-7901

SAMPLE ID NUMBER: AF0l27e

COI I ECIfON DATE: 10109196

SAMPLEDESCRIPTION: TW6ot37

Project Acid/BaseAccounting

PAXAI.{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
gCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil- Paste Conductivity
pg Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

RESULT

8

5

13

0.33
o.t2
0. 17

0. 03

<1
2520
7 .58

1.3
0. 17

I'NITS
t CaCo3/kt
t caco3/kt
t CaCo3/kt

t
T

t
c

t
u:nhos/cn

i
t

Mcthods:

Samplcs Analyzcd by KELSOP 5010.03

Rcfercncc: Modificd SOBEK

Sulfatc Sulfur = HCI Ertractable Sutfur

bfritic Sulfur = HNO3 Exrractablc Sulfur

l:boratorv Certifi catioos:

USEPA UT0I9

Statc of Utah: E-24

Ancrica.o Industrial lll3icne Association: l2l



@ Kennecott
f Utah Gopper

CERTMCATE OF ANALYSIS

oslt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah C-opper

Environmental l.aboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7e50

FAX: (801) 559-7901

SAMPLE ID NUMBER: AF0Ult0

COLLECTION DATE: 70109195

SAMPLEDESCRIPTION: TIr6013t

Project: Acid/BaseAccounting

PARJAMErER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Su1fur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-7
23

15

o. 99
0.20
0.73
0. 05

<1
3330
7 .4t

1.5
0.73

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

t
umhos/cn

t
$

By: Lynn A Hutchinson CIH
L,rboratory DirectorKEL L.rboratory Director

Mcthods

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcocc Modificd SOBEK

Sulfarc Sulfur = HCI Extractablc Sulfur

$6itic Sulfur = HNO3 Bctractablc Sulfur

l:bora tory Ccrtitications:

USEPA UTOI9

Statc of Utah: 824
Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSE

0slt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South
Mrgpc Utah 84044-6001

(801) 569-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: Af'101281

COLLECTiONDATE 7ON9P6

SAMPLEDESCRIPTION: TI-960139

Project: Acid@aseAccounting

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractabl-e Sulfur
ANO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as $ CaCO3

Su1fur Acid Poteatial

RESI'LT

-1,

18

T7

0.73
0. 12

0.55
0. 05

<1

3010
7 .54

1.7
0.55

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
s
s

$

rttnhos /arn

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

P)rritic Sulfur = HNO3 F:tractablc Sulfur

l:boratow Ccnifications:

USEPA UTOI9

Statc of Utah: E-24

Amcrican hdustrid Hygicnc Assochtion: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT.{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAI\,TPLEDESCRIPTION: TL960140

hoject: Acid/BaseAccounting

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South
MrgtC Utah 84M4-6001

(801) 569-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l282

COLLECTIONDATE: 7010986

PARJAMETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

REST'LT

7

11

18

1. 09
0.59
0. 34

0. 06

<1

3120
7.72

1.8
0. 34

t CaCo3/kt
t CaCo3/kt
t Caco3/kt

c

c

t
$

t
r:rnhos /cur

s

t

Mctbods:

Sanplcs Analyzcd by KEL SOP 5010.03

Rcfercncc: Modifi ed SOBEK

Suliac Sulfur = HCI Extractable Sulfur

hnitk Sulfur = HNO3 E<tractablc Sulfur

Laboratorv Ceniticatioos:

USEPA UTOI9

Statc of Utah: E-24

Amcricaa Industrial Hygicnc Associatioa: 121



@ Kennecott
+ Utah Copper

CERTTIICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental l:boratorv
96@ West 2100 South
Magna Utah 84044-6001

(801) s69-79s0

FA)(: (801) 559-7901

SAMPLE ID NUMBER: AF0U!83

COI I FCI:ION DATE: 70l0F.l96

SAMPLEDESCRIPTION: TIJ60141

Projecu Acid/BaseAccounting

PARA!,IETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractabl-e Sulfur
HNO3 ExtractabLe Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-29
31
2

1.43
o. 43

0. 98
o.02

<1
5650
2.99

o.2
0. 98

UNTTS

t caco3/kt
t CaCo3/kt
t CaCo3/kt

c

t
t
s

t
umhos/cm

c
g

B1nLymr|.IlubtdamCIE

Mcthods:

Samplcs Analpcd by KEL SOP 50f0.03

Rcfcrcncc: Modifi ed SOBEK

Sulfatc Sulfur = HCI E:rtractable Sulfur

$rritic Sulfur = HNO3 Extraaablc Sulfur

l:boraton' Ccrtif ications:

USEPA UTOI9

Statc of Utah: 824
Amcricar Iadustrial Hygicnc Associatiou l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OFANALYSF

0slr4l97

TO: Dr. Richard L Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environmental l-aboratonr
9500 West 2100 South
M"gt C Utah 84044-6001

(801) s6e-7es0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01il84

COLLECTIONDATE: 10109196

SAMPLE DESCRIPTION: TL960142

Project: Acid6ase Accounting

PARAHETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
gCL Extractable Sulfur
IINO3 Extractable SuLfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pE Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

RESULT

-30
30

NOT DETECTED

1. 82
0. 83
0. 97

0. 02

<1
1657 0
3. 03

< o.2
o. 97

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

t
umlros/cm

$

t

By:Ll'norl. fuhinrmCXH

Mcthods:

Samples Analyzed by KEL SOP 5010.03

Refcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Plritic Sulfur = HNO3 F:uactablc Sulfur

Iaboratory Ccrtifications:

USEPA UTO19

Statc of Utah: E-24

Amcrican Industrid Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSN

05114197

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparfrnent

Kennecott Utah Copper
Environmental l:boratorv
9500 West 2100 South
M"gt c Utah 840.{4-6m1

(801) 55e-7e50
FAX: (801) 559-7901

SAI,IPLE ID NUMBER: AF01285

COLLECTIONDATE 10109/96

SAMPLEDESCRIPTION: TIJ60I43

Project: Acid/Base Accounting

PARAMErER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pg Paste

Neut. Pot. as g CaCO3

Sulfur Acid potential

RESTET

-26
28
2

3.36
2 .43
0. 88
0. 05

<1

20200
3.13

0.2
0. 88

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c

t
t
t

t
rrqh9"7-

t
c

By: tnn.L HrsdhroClH

Mcthods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrencc: Modifi ed SOBEK

Sulfatc Sulfur = HCI Ectractablc Sulfur

Fyritic Sulfur = HNO3 F:tracablc Sulfur

l:boratorv Ccni fi cations:

USEPA UTO19

Statc of Utah: 824
Arncrica.n lndustrial Hygicnc Assaiation: l2l



@ Kennecott
f Utah Gopper

CERTIFICATE OF AI.IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South

M"gtc Utah 84M4-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFOU}86

COLLECTIONDATE: 70n9D6

SAIVIPLEDESCRIPTION: TI"JI6OT4/i

Projea: AcidpaseAccounting

PARNIETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
8CI, Extractable sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESI'LT
L

11

T2

1.08
0.5s
0. 35

0. 06

<1

354 0

5.53

1.2
0.35

T,NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
c
g

t

t
unhos/cqr

$

s

3gt{vt' By: Lynnrt HrebinsonqH
lrr,L l-aboratory Dfuector

Mcthods

Samples Aratpcd by KEL SOP 5010.03

Refcrcncc: Modificd SOBEK

Sulfatc Sulfur - HCI Extractablc Sulfur

Pyritic Sulfur = HNO3 F-xtractablc Sulfur

l:boratorv Ccrtifcations:

USEPA: UT019

Statc of Utah: E-2,t

Amcrican Induscial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

051t4197

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
M"gn", Utah 84M4-6001

(801) s59-79s0
FAx (801) 569-790r

SAMPLE ID NUMBER: Af10Ul87

COLLECTION DATE: 70109196

SAMPLEDESCRIPTION: T1160145

Projecc Acid/lBaseAccounting

PAR,Ai,IEIER

ABA Potential
Acid Potential
Neutralization Poteatial

SuIfur
IICL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

Moisture 8H20
SoiI Paste Conductivity
pII Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-4
25
2I

0. 86

DETECTED

0. 81

0.05

<1

37 00
7.31

2.L
0.81

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
s

s

t

$

umhos/cu

t
t

Merhods:

Samples Anatpcd by KEL SOP 5010.03

Rcfercncc Modificd SOBEK

$ulfelg gulfu1 = HCI E:rtractable Sulfur

hritic Sulfur - HNO3 Ertractablc Sulfur

Laboratorv Ccrtitications

USEPA: UT0l9

Statc of Utah: F-24

American Indutrial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0str4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparunent

SAMPLEDESCRIPTION: TIJ60I46

Project: AcidlBaseAccounting

Kennecott Utah C-opper

Environmental Laboratory
9600 West 2100 South
M"gnc Utah 84044-6001

(801) s6e-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01288

COLLECTION DATE: 70N9196

PARAMErER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
IICL Extractable Sulfur
HNo3 Extractable Sulfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

2

15

T7

0.55
0.L2
0.48
0. 05

<1
3700
7.19

t.7
0. 48

UNITS
t CaCO3/kt
t CaCO3/kt
t CaCO3/kt

t
t
c
t

t
umhos/csr

t
t

By: Lpo ri. ftmnincoa CxE

Mcthods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrencc: Moditicd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

Fyritic Sulfur = HNO3 Enractablc Sulfur

1:boratorv Ccrtitications:

USEPA UTOI9

Statc of Uta!: F-24

Anrcricar hdustrid Hygicnc Association: 121



6 Kennecott
f Utah Gopper

CERTIFICATE OFANALYSF

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecon Utah Copper

Environmental I-aboratorY

9600 West 2100 South

Magrc Utah 84044-6001

(801) 569-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AFt0r.i192

COLLECTION DATE: 10109196

SAMPLEDESCRIPTION: TL95OL47

Projea: Acid/lBase Accounting

PARA!{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HcL Extractable Sulfur
HNo3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste conductivity
pH Paste

Neut. Pot. ag t CaCO3

Sulfur lcid Potential

RESIILT
9

11
20

o.42
0.05
0.35
0.02

<1
4260
7-3

2

0.35

gNITS

t caco3/kt
t CaCo3/kt
t caco3/kt

t
I
t
I

t
r:nhos/cn

$

t

Mcrhods:

Samplcs Analpcd by KELSOP 5010.03

Rcfcrcncc: Modified SOBEK

Sulfate Sulfur = HCI Extractable Sulfur

Bnitic Sulfur = HNO3 Extractable Sulfur

l-aboratorv Ccnifi catioos:

USEPA UTO19

Statc of Utah: 824

Amcrican Industrid lfiicnc Associatioo: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OFANALYS$

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
M"grc Utah 81044-6001

(801) 569-7950
FAX: (801) 559-7901

SAMPLE ID NUMBER AFIOUI93

COLLECTIONDATE 7OP9I96

SAMPLEDESCRIPTION: TL9601zlS

Projea: AcidlBaseAccounting

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

14

10

24

0. 39
0. 05

0.33
0. 01

<1
4820
7. 19

2.4
0.33

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
c

t
unhos/cn

t
c

Bp Lyof, qtadr't'nwt CXE

Methods

Sanplcs Aralpcd by KEL SOP 5010.03

Rcfercucc: Modifi ed SOBEK

Sulfatc Sulfur = HCI Bctractable Sulfur

hritic Sulfur = HNO3 Extractablc Sulfur

lrboratory Ccrtitications:

USEP.fu UT0I9

Statc of Utah: E-24

Amcrican Industrial Hygicne Asiatioa: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF ANALYSF

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Magna Utah 84M4-6001

(801) s59-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l294

COLLECTION DATE: nn9p6

SAMPLEDESCRIPTION: TI950r49

Project AcidlBaseAccounting

PARAI.IErER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
gCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur ReEidual

Moisture tH20
Soil Paste conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

16

15

31

o.52
DETECTED

0. 49
0. 03

<1
3 950
7.33

3.1
0.49

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
s
$

s
unhos/cm

t
t

Mcthods:

Sarnplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

P)'ritic Sulfur = HNO3 E<tractablc Sulfur

Laboratorv Ccrtifi cations:

USEPA UTOI9

Statc of Utah: E24
Amcrican Industrial Hygicnc Association: l2l



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSF

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah C,opper

Environmental I-aboratory
9500 West 2100 South
Magnc Utah 84044-6@1

(801) s6e-79s0
FAX: (801) 569-7907

SAMPLE ID NUMBER: AFOUI95

COLLECTIONDATE: 70N9196

SAMPLEDESCRIPTION: TIJ60150

Project Acid/BaseAccounting

PAR,N{ETER

ABA Potential
Acid Potential
Neutralization potential_

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $820
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

REST'LT

20

9

29

0.40
0. 09

0. 30

0.01

<1

26rO
6.79

2.9
0. 30

I'NITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

c
t
s
c

c
r'rrnhos,/cm

t
s

Mcthods:

Sanplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncq Modified SOBEK

Sulfatc Sulfur = HCI Fxtracrablc Sulftrr

Britic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccnifi cations:

USEPA: UT0l9

State of Ureh: E24

Amcrican Industrial Hygicnc Association: 121



6 Kennecott
+ Utah Copper

CERTIFICATE OF AI.IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratorv
9600 West 2100 South

Magna Utah 84044-6001

(801) s59-7es0

FA)C (801) 569-7901

SAMPLE ID NUMBER: AF0l296

COLLECTIONDATE: 70109196

SAMPLEDESCRIPTION: T116015r

Projecu AcidiBaseAccounting

PARJAIT{ETER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

REST'LT

l7
15
32

0.63
0. 10
0.49
0. 04

<1
613 0

7 .34

3.2
0. 49

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c

t
c
t

s
unhos/cm

c
c

BnLyurl.llurtdnronClB

Mcthods:

Samplcs Aaalzcd by KEL SOp 5010.03

Rcfcrencc: Moditicd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Pyritic Sulfur = HNO3 Ertracrablc Sulfur

l:boraorv Ccrtif ications:

USEPAUT0l9

Statc of Utah: E24
Amcricaa Industrial Hygicnc Associatioo: 121



@ Kennecott
f t tah Copper

CERTIFICATE OF AT.IALYSIS

osl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental l:boratory
9600 West 2100 South
M"gttC Utah 8404+6001

(801) 569-7e50
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01297

COLLECTIONDATE: 70109196

SAMPLEDESCRIPTION: TL95Ors2

Project: AcidlBaseAccounting

PAR,AMETER

A8A Potential
Acid Potential
NeutraLization potential

SuIfur
HCL Extracta-ble Sulfur
llNO3 Extractable Sulfur
Sulfur Residual

Moistu:e tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

RESULT

5

2).

26

0.74
0.02
0.55
0. 05

<1

5180
1.28

2.6
0.55

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
s

t
urnhos,/cm

t
t

Mcthods:

Samplcs Analyzcd by KEL SOP 5010.(13

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extracrablc Sulfirr

hrritic Sulfur = HNO3 Enraaable Sulfur

Laboratorv Ccrti fi cations:

IJSEPA: UT019

Statc of Ur.h: F.24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL960153

Project: AcidlBase Accounting

Kennecon Utah Copper
Environmental I-aboratorv
9600 West 2100 South
M"gttC Utah 84044-6001

(801) 56e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0lj198

COLLECTIONDATE: 70p9196

PAR.AII{ETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
llCL Extractable Sulfur
HNO3 Extractable Su1fur
Sulfur Residual

Moisture $H20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-2
I7
15

0. 51
0. 03

0.55
0. 03

<1

7 900
7 .36

1.5
0.55

I'NITS
t Caco3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

3

umlros/cm

s

t

Methods:

Samples Analpcd by KEL SOP 5010.03

Rcfcrencc: Modincd SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

$ritic Sulfur = HNO3 Enracrablc Sulfur

l:boratow Ccrtifi cations

USEPA UTO19

$121s sf [Jtrh; f,-ftf
Amcrican Industrid Hygicnc Associatiou l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSF

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: TL960ts4

Projecr Acid@aseAccounting

Kennecott Utah Copper
Environmental laboratory
9600 West 2100 South
Magna utah 84044-6001

(801) 55e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0[199

COLLECTION DATE: 70109196

PAR,A$EgER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture t820
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESUI,T

5

22
27

o.76
NOT DETECTED

0.71
0. 05

<1

2.7
0. 71

UNTTS

t CaCO3/kt
t CaCo3/kt
t Caco3/kt

t
I

t
t

t

Bp$roArrtlt*nronCXH

Mcthods:

Samplcs Analyzcd by KELSOP 5010.03

Rcfcrcncc: Moditicd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$rritic Sulfur = HNO3 Exrractablc Sulfur

I-aboratorv Cenifi cations:

USEPA UT019

Sratc of Utah: E-24

Amcrican Industrial Hygicne Association: l2l



@ Kennecott
f Utah Copper

CERTMCATE OF ANALYSIS

vslr4le7

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL960lSs

Projea: AcidiBaseAccounting

Kennecott Utah Copper
Environmental Laboratow
9600 West 2100 South
Magna Utah 84044-6001

(801) 569-79s0
FA)C (801) 569-7907

SAMPLE ID NUMBER: AF013fit

COLLECTIONDATE: 10109196

PARA!riETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $ts20
Soil Paste Conductivity
pH Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESULI

-13
37

24

7.23
DETECTED

1. 19

0. 05

<1

2.4
1. 19

UNITS
t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
$

t

Mcthods

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcocc: Modificd SOBEK

Sulfatc Sulfur = HCI Brtractablc Sulfur

$ritic Sulfur = HNO3 Extractable Sulfur

laboratorv Ccrtifications:

USEPA UMT9

Statc of Utah: E24
y'gnslien tndustrial Hygicnc Association: l2l



@ Kennecott
sirF Uta-h Copper

CERTIFICATE OF ANALYSIS

Oslr4t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1950156

Project: Acid/BaseAccounting

Kennecott Utah C.opper

Environmental Laboratory
9600 West 2100 South
M"gr,c Utah 84044-6001

(801) 56e-7es0
FAX: (801) 559-7901

SAMPLE ID NUMBER: AF01301

COLLECTiONDATE: 10109/96

PARAMETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $H20
SoiI Paste Conductivity
pts Paste

Neut. Pot. as S CaCO3

Sulfur Acid Poteatial

RESULT

NOT DETECTED

NOT DETECTED

NOT DETECTED

< 0.05
NOT DETECTED

NOT DETECTED

NOT DETECTED

<1

< 0.2
NOT DETECSED

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c

t
s

$

s

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Refcrence: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$ritic Sulfur = HNO3 Extractablc Sulfur

laboratow Ccnifications:

USEPA: UT019

Stare of Ur-h: E-24

Amcricaa Indusrrial Hygicne Association: l2l



@ Kennecott
f Utah Gopper

CERTMCATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecon Utah Copper
Environmental Laboratorv
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7e50

FAX: (801) 569-7901

SA-I\,IPLE ID NUMBER: AFOtiXl2

COLLECTIONDATE: 70109196

SAMPLEDESCRIPTION: TI-960157

Project: Acid/BaseAccounting

PARAI.IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tll20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESt'LT
56
6

62

0.32
0.02
0. 18

0. 12

<1

6.2
0. 18

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

$

s

t
c

s

By: LynnA HrfchinsouCIH

Merhods:

Sanples Analyzcd by KEL SOP 5010.03

Rcfcrcocc: Modificd SOBEK

S,rlferc Sulfur = HCI Enractablc Sulfur

Brritic Sulfur = HNO3 Erracublc Sulfur

l:boratorv Ccnifi cations:

USEPA UTO19

Statc of Utah: E24

Amcrican Indu-strial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF A}..{ALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPfiON: TIJ60ls9

Projea: Acid/BaseAccounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South

Magna Utatr 84044-6001

(801) 56e-7es0

FAX: (801) 559-7901

SAMPLE ID NUMBER: AFOIIO6

COLLECTIONDATE: 70n4P6

PARJAI.{ETER

ABA Potential
Acid Potential
Neutral-ization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Ertractable Sulfur
Sulfur Residual

Moisture $820
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

8

3

11

1.66
1. 38

0. 17

0. 17

<1

1.1
0. 11

UNTTS

t CaCo3/kt
t CaCO3/kt
t CaCO3/kt

t
t
t
s

s

By: Lynn A Hutchinson CIII

Methods

Sarnples Aaalpcd by KEL SOP 5010.03

Refcrcncc: Modincd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Fyritic Sulfur = HNO3 Bctracrablc Sulfur

Laboraton' Ccnifi cations:

USEPA UTO19

Statc of Utah: E24
Amcrican Industrial Hlgicnc Associatiou 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI.{ALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmentd Laboratonr
9600 West 2100 South
M"gna Utah 84044-6001

(801) 56e-7950
FAX: (801) 569-7907

SAMPLE ID NUMBER: AF0l307

COLLECIONDATE: 10174/96

SAMPLEDESCRIPTION: TL950150

Project: AcidfiaseAccounting

PARAMETER

ABA Potential
Acid Potential
Neutralizati.on Potential

Sulfur
HCL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

Moisture t820
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid potential

RESULT

10

35

45

1.7 0
0.52
1. 11

0. 07

<1

4.5
1. 11

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
c

$

{ipfved By: Lpn A Hrtchinson CIH
KEL Laboratory Dircclor

Mcthods:

Sanples Analpcd by KEL SOP 5010.03

Refcrcncq Modificd SOBEK

Sulfatc Sulfur = HCI Exrractablc Sulfur

Snitic Sulfur = HNO3 Fracrablc Sulfur

Laboratorv Ccrtifi cations:

USEPA UTO19

Statc of Utah: F24

Amcrican Industrial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper

Environmental I-aboratorv
9600 West 2100 South

Magnq Utah 84044-6001

(801) s6e-7e50
FAX: (801) 559-7901

SAMPLE ID NUMBER: AF01308

COLLECTION DATE: nn496

SAMPLEDESCRIPTION: T116016r

Project: Acid/Base Accounting

PAXAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sultur Acid Potential

RESI'LT

-11
11

NOT DETECTED

0.89
0. 54

0.34
0. 01

<1

< 0.2
0. 34

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
I

t

t

By: LynnA Hutchinqon QEI

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Refcrencc: Moditied SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

$nitic Sulfur = HNO3 Extractable Sulfur

l.aboratorv Ccrtilicatioos

USEPA UTO19

Statc of Utah: 824
Amcrican lndustrid Hygienc Associatioa: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT.{ALYS$

0sl14t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TL96OL62

Project: Acid@aseAccounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South

M"g,C Utah 84044-6001

(80r) s6e-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AFOil}@

COLLECTION DATE: 70174/96

PARAMETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
f,NO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-26
37

11

L.2l
DETECTED

t.18
0. 03

<1

1.1
1. 18

UNTTS

t CaCo3/kt
t caco3/kt
t CaCO3/kt

t
c
s
c

t

By: Lpn A Hutchinson CIH

Mcthods

Samples Analyzed by KEL SOP 5010.03

Rcfcrcncc: Modilicd SOBEK

Sulfatc Sulfur -- HCI Extractablc Sulfur

bfritic Sulfur = HNO3 Extractable Sulfur

laboratorv Ccnifi cations:

USEPA UTOI9

Statc of Utah: E-24

Amcrican Indusrid Hygicnc Association: 121



@ Kennecott

t 
+ Utah Copper

Project: Acid/BaseAccounting

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL950163

Kennecott Utah C-opper

Environmental l-aboratory
9600 West 2100 South
M"gr,a Utatr 84M4-6001

(801) 56e-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l310

COLLECTiONDATE: 70174196

PARAI'{EfER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $H20
Soil Paste Conductivitv
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

-15
15

NOT DETECTED

1.20
o .67
0.51
o.02

<1

< 0.2
0.51

UNTTS

t caCO3/kt
t caco3/kt
t CaCo3/kt

t
t
t
t

3

Mctlods:

Sanplcs Analpcd by KEL SOP 5010.03

Refcrencc: Modificd SOBEK

Srrlf:rc Sulfur = HCI Extractablc Sulfur

lritic Sulfur = HNO3 Extracrablc Sulfur

l:boratory Ccnifi cations:

USEPA UTO19

Statc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
t Utah Copper

CERTIFICATE OF AIIALYSIS

0slt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratorv
9600 West 2100 South

M"gnq Utah 84044-6001

(801) s69-7e50

FAX (801) 569-7901

SAMPLE ID NUMBER: AF01311

COLLECTIONDATE: 10174196

SAMPLEDESCRIPTION: TIJ,5OI54

Project Acidfiase Accounting

PARJAT.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
gCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

lloisture tH20
SoiI Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

81
6

87

0.7 6
0.55
0. 19
0. 02

<1

8.7
0. 19

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

s

Mcthods:

Samplcs Anatyzcd by KEL SOP 5010.03

Refcreacc: Modified SOBEK

Sulfatc Sulfur = HCI Extracrablc Sulfur

Pyritic Sulfur = HNO3 Extractable Sulfur

l:boratorv Ccrtifi cations:

USEPA UTOT9

Statc of Ur-h: E-24

Amcrican Industrial Hygicne Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSIS

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South

Mugnq Utah 84044-6001

(801) s69-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01312

COLLECTIONDATE: 10174196

SAMPLEDESCRIPTION: TL960165

Project: AcidfiaseAccounting

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCI, Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture *820
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-2
9

7

o.42
0. 07

0.28
0. 07

<1

0.7
0.28

T'NITS
t Caco3/kt
t Caco3/kt
t CaCo3/kt

$

t
t
B

g

Bf Llanf Erdctrlu CIH

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Referencc: Modified SOBEK

Sulfatc Sulfur = HCI F.xtracrablc Sulfur

Fyritic Sulfur = HNO3 Exrractable Sulfur

l-aboratorv Ccrtifi cations:

USEPA: UT0l9

Statc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
f Utah Copper

CERTTFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C-opper

Environmental laboratory
9600 West 2100 South
Magna Urah 84044-6001

(801) s6e-7e50
FAX: (801) 569-7901

SAIVIPLE ID NUMBER AF0r:l13

COLLECTTONDATE T0174196

SAMPLEDESCRIPTION: T1160156

Projea: Acidfiase Accounting

PARAI,IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
gCL Extractable Sulfur
tsNO3 Extractable Sulfur
Sulfur Residual

Moisture 1820
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Su1fur Acid Potential

REST'LT

-15
54

39

1. 81

DETECTED

r.7 4

0. 07

<1

3.9
t.7 4

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c

t
s

t

Bf Lynrt. HrdctdnrnCXn

Methods

Sanplcs Analped by KEL SOP 5010.03

Rcferencs Modified SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

fyritic Sulfur = HNO3 Extractablc Sulfur

Laboratorv Ccrtifi cations:

USEPA UTO19

Statc of Utab: F-24

Amcrica.o Industrial Hygicnc A.siatioo: 121



@ Kennecott
t Utah Gopper

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah @pper
Environmental I-aboratory

9600 West 2100 South
M"gnc Utah 84044-6001

(801) 56e-79s0

FAX: (801) s69-7901

SAMPLE ID NUMBER: AFtDl3t4

COLLECTIONDATE: 7011486

SAMPLEDESCRIPTION: T1J,60167

Project: Acid/Base Accounting

PARJAI.{ErER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Xoisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sul-fur Acid Potential

RESULT

-9
13

4

r.24
0.77
0.43
0. 03

<1

0.4
0. 43

UNITS
t caCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

t

Bf tyurl.IftnchinroaCIE

Mcrhods:

Samplcs Analpcd b)'KEL SOP 50f0.03

Rcfcrcncc: Modilicd SOBEK

Sulfatc Sulfur = HO Extractable Sulfur

$ritic Sulfur = HNO3 Ertractable Sulfur

I:boratorv Certifi cations:

USEPA: UT019

State of Utah: F-24

Amcrican Industriat Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTMCATE OFANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparhent

Kennecott Utah Copper
Environmental laboratory
9600 West 2100 South

M"gnC Utah 84044-6001

(801) 569-7e50

FAx: (801) 56e-7901

SAMPLE ID NUMBER: AF0ilt15

COLLECIONDATE: 70114196

SAMPLEDESCRIPTION: TU60r68

Project: Acid/BaseArcounting

PAR,AII{EIER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture $820
SoiI Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

NOT

RESIILT

-15
25
10

0. 81

DETECTED

0. 80

0. 04

<1

1

0.80

UNITS
t caco3/kt
t CaCo3/kt
t CaCo3/kt

t
t
s
c

t

By: Lyonit ltlchiosoCxH

Mcthods:

Samplcs Analprd by KELSOP 5010.03

Rcfcrcncq Modificd SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

lrritic Sulfur = HNO3 Ectracrablc Sulfur

laboratorv Ccnifi cations:

USEPA: UT019

Statc of Utah: E-24

Amcrican Industrid Hygicnc Associatio!: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper

Environmental I-aboratory

9600 West 2100 South

Magn4 Utah 84044-6001

(801) 56e-7es0

FA)c (801) s69-7901

SAMPLE ID NUMBER: AF0l316

COLLECTIONDATE: 70n4P6

SAMPLEDESCRIPTION: TL960r69

Project: Acid/Base Accounting

PAXAMETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pF Paste

Neut. Pot. as I CaCO3

Sulfur Acid Potential

RESULT

9

15

24

0.51
DETECTED

o .47
0. 04

<1

2.4
0 .47

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
s

s

t

t

$c Lymrt ltulcldil@ CIH

Mcthods:

Samplcs Analpcd by KEL SOP 50f 0.03

Rcfcrcncq Modificd SOBEK

Sulfate Sulfur = HCI Enractable Sulfur

britic Sulfur = HNO3 Extractablc Sulfur

[.aboraton' Ccnifi cations:

USEPA IJ'T0r9

StateoflJt !: F-24

Amcrica.o ldustrid Hygicnc Associatiou 121



@ Kennecott
+ t tdr Gopper

CERTIFICATE OF ANALYS$

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental l-aboratory

9600 West 2100 South
Magn4 Utah 84M4-6001

(801) s69-7eso

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0ilt17

COLLECTIONDATE: 10114196

SAMPLEDESCRIPTION: TD60170

Project: Acidfiase Accounting

PAII,A!,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractabl-e Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

55
7

62

o.32
0. 01.

o.23
0. 07

<1

6.2
o.23

T'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c

s
t
t

t

Mcthods:

Samples Analpcd by KEL SOP 5010.03

Rcfcrencc: Moditicd SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

Pyritic Sulfur = HNO3 Ectracrablc Sulfur

l:boratorv Certifi cations

USEPA UT0I9

State of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
urti ;tftah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparfinent

Kennecott Utah Copper
Environmentd hhratory
9600 West 2100 South
Magn4 Utah 84044-6001

(801) s6e-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l31t

COLLECTIONDATE: 10174196

SAMPLEDESCRIPTION: T116017l

Project: Acid@aseAccounting

PAR,AMETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture t820
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-48
63

15

2.49
0. 39

2.03
0. 07

<1

1.5
2.03

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

t
c

c
s

t

Mcthods

Samples Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modilicd SOBEK

Sulfarc Sulfur = HCI Extractablc Sulfur

Pyritic Sulfur = HNO3 Extractablc Sulfur

l:boratow Ccrtifi cations:

USEPA UTO19

Statc of Utah: E-24

American Industrid Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TI.J,6Or72

Projecr Acid/BaseAccounting

Kennecott Utah C,opper

Environmental IJboratory
9600 West 2100 South
M"grtC Utah 840'44-6001

(801) s69-7e50

FAX: (801) 569-7901

SAMPLEID NUMBER: AF0ilt19

COLLECTION DATE 70174196

PARA!,IEfER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESIILT
NOT DETECTED

NOT DETECTED

NOT DETECTED

< 0.05
NOT DETECTED

NOT DETECTED

NOT DETECTED

<1

< 0.2
NOT DETECTED

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
g

s

s

Methods:

Sanplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI E:rtractablc Sulfur

Srritic Sulfur = HNO3 Entractablc Sulfur

I:boratorv Ccnifi cations:

USEPA UTO19

Sratc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYS$

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C.opper

Environmental l:boratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) s69-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01320

COLLECTIONDATE: 70174196

SAMPLEDESCRIPTION: TI-950173

Project: Acid/Base Accounting

PANAMETER

AaA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-11
46

35

1.60
0.11
1.46
0. 03

<1

3.5
1. 45

UNITS
t caco3/kt
t caCo3/kt
t CaCo3/kt

t
t
g

t

c

BpLynA"rrr'temaranCxH

Methods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcferencq Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Plritic Sulfur = HNO3 Extractablc Sulfur

Laboratow Ccrtifications:

USEFA UT0I9

Statc of Utah: E24

Amcrican Industrial Hygienc Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSF

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1960174

Project Acid/BaseAccounting

Kennecott Utah Copper
Environrnentd l:boratory
9600 West 2100 South

Magn4 Utah 84044-6001

(801) s6e-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0ilt24

COLLECTION DATE: 10174196

PERAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
BNO3 Extractable Sulfur
Sulfur Residual

Moisture 8H20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

sulfur Acid Potential

RESt'LT
8

22

30

1. 13
0. 40
0. 69

0. 05

<1

3

0.59

UNITS
t CaCo3/kt
t cacO3/kt
t CaCo3/kt

t
t
s
$

c

By: L1m r{. Hrlchtnsoa CXH

Methods:

Samples Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

Brritic Sulfur = HNO3 Extractablc Sulfur

laboratorv Certifi cations:

USEPA: UT0l9

State of Utah: 824
Amcrican Industrial Hygienc Association: l2l



@ Kennecott
+ Utah Gopper

C ERTIHCATE OF AI.IALYSIS

0sl14t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1160175

Project: Acid@ase Arcounting

Kennecon Utah Copper
Environmental Laboratory
9600 West 2100 South
Magna Utah 84M4-6001

(801) 569-79s0

FAIC (801) s69-7901

SAMPLE ID NUMBER: AF01325

COLLECTIONDATE: 10174196

PARAI,TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

l{oisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-L2
47
35

t.7 4

0. ls
1.51
0. 08

<1
Not Anal-yzed
Not Analyzed

3.5
1.51

UNITS.
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c

t
t
s

t
uahos,/cul

t
t

Bn L1m.{. grtchinsonClH

Methods:

Sample.s Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Moditicd SOBEK

Sulfate Sulfur = HCI Extractable Sulfur

brritic Sulfur = HNO3 Extractablc Sulfur

Laboratorv Cenificatioos

USEPA: UT0l9

Statc of Utah: E-24

Amcrican Industrial Hygiac Associetion: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF A}IALYS6

0slr4t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C,opper

Environmental I-aboratory
9600 West 2100 South
M.gttq Utah 84044-6001

(801) 569-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01326

COLLECTIONDATE: 70174196

SAMPLEDESCRIPIION: fl950176

Projea: Acid/BaseAccounting

PAXAMErER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture tII20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'I,T

-7
9

2

o. 98

0. 67

0. 28

0. 02

<1

0.2
0.28

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

c
t
t
t

c

Methods:

Samplcs Aaalyzcd by KEL SOP 5010.03

Rcfercncc: Modified SOBEK

Sulfare Sulfur = HCI E:rtractablc Sulfur

Brritic Sulfur - HNO3 Ertractablc Sulfur

laboratow Ccrtifications:

USEPA UTOI9

Statc of Utah: E-24

Amcricaa Industrid Hygicnc Assciation: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI\ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1,960177

Project: Acid/BaseAccounting

Kennecott Utah C-opper

Environmental l:boratory
9600 West 2100 South

M"gn", Utah 84044-6001

(801) s6e-7e50
FAX: (801) 559-7901

SAMPLE ID NUMBER: AF0ilt27

COLLECTIONDATE: 1011,4196

PARAI{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ECI, Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

sulfur Acid Potential

RESULT

4

3

7

0.51
0 .42
0. 08

DETECTED

<1

0.7
0. 08

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c
I
s

t

Bf ll;u AFilt't'roo@

Mcthods:

Samplcs Analyzcd b'KEL SOP 5010.03

Refcrencc: Modifi cd SOBEK

Sulfate Sulfur = HO Enracrablc Sulfur

$nitic Sulfur = HNO3 Extractablc Sulfur

Laboratorv Ccrti fi cations:

USEPA UM19

Statc of Uta!: F-24

American Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTTFICATE OF AI.IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Emdronmental Department

Kennecott Utah C-opper

Environmental I-aboratory

9600 West 2100 South
M"gt q Utah 84044-6001

(801) 569-7e50

FAX: (801) 559-7901

SAMPLE ID NUMBER: AF0ill28

COLLECTION DATE: 70114196

SAMPLEDESCRIPTION: TL950178

Projea: Acid/BaseAccounting
I

PARJAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
IICL Extractable Sulfur
HNo3 Extractable Sulfur
Sulfur ResiduaL

Moisture S820
SoiI Paste Conductivity
pII Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-18
54

35

1. 85
DESECTED

1.7 4

0. 10

<1

3.6
1.7 4

UNITS
t CaCo3/kt
t Caco3/kt
t CaCo3/kt

c
t
t
t

t

Mcthods:

Samples Anatpcd by KELSOP 5010.8

Rcfcrcncc: Moditied SOBEK

Sulfate Sulfur = HCI Extractablc Sulfirr

$6itic Sulfur = HNO3 Bctractablc Sulfur

I:boratory Cenilications:

USEPA UM19

Srare of Utah: E24
A.ocrican Industrial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

osl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmentd l-aboratory
9500 West 2100 South
M"gn", Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFOT}29

COLLECTIONDATE: 70114196

SAMPLEDESCRIPTION: T1J60179

Project: AcidpaseAccounting

PER,AII{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Su1fur
HNO3 Extractable Sulfur
Sulfur Residual

l.loisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid PotentiaL

RESULT

-39
49

10

1.68
DETECTED

1.57
0. 10

<1

1

1 .57

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

s

By:LynnA. HdchlnsonCIH

Mcthods:

Samplas Analpcd by KEL SOP 5010.03

Rcfcrencc: Moditied SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

lnitic Sulfur = HNO3 Extractablc Sulfur

laboratort' C.rtilications:

USEPA UTOIg

State of Utah E-24

Amcrican tndustrid Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT.IALYS$

0str4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL950r80

Project Acid/BaseAccounting

Kennecon Utah Copper

Environnental I-aboratory
9600 West 2100 South

Magn4 Utah &4044-6001

(801) 559-7eso

FAx: (801) 559-7901

SAMPLE ID NUMBER: AF0il]30

COLLECTIONDATE: 10114196

PARAT.{EgER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tII20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT
_51

51
NOT DETECTED

2.t5
0.50
L.62
0.03

<1

< 0.2
t.52

I'NITS
t caco3/kt
t CaCO3/kt
t caCo3/kt

t
i

t
I

t

B5': LynnA. Ilrtchinson CIH

Mcthods:

Samplcs Analyzed by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extraoablc Sulfur

Pyritic Sulfur = HNO3 Extraaablc Sulfur

laboratorv Ccrtifi catioos

USEPA UM19

Statc of Utah: E-24

Amcrican lndustrial HlSienc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0st14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T116018r

Project: Acid@aseAccounting

Kennecott Utah C.opper

Environmental laboratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) 569-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0133l

COLLECTION DATE: 10174196

PARJA!,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

1!t

I
22

0.78
0.48
o.26
0. 04

<1

2.2
0.26

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
s

c

t

Methods:

Samplcs Anatyzcd by KEL SOP 5010.03

Rcferencs Modificd SOBEK

Sulfatc Sulfur = HCI Ettractablc Sulfur

$nitic Sulfur = HNO3 Ertractablc Sulfur

l:boratorv Ccrtifications:

USEPA UTO19

Statc of Utah: E24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTTFICATE OF A}IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TL95Ort2

Project AcidpaseAccounting

Kennecott Utah Copper
Environmental Laboratory

9500 West 2100 South
M"gnC Utah 84044-6001

(801) 56e-7950

FAX: (801) s69-7901

SAMPLE ID NUMBER: AF01332

COLLECTIONDATE: 10174196

PARA}IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tll20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

-50
70
20

2.35
2 .04
2.23
0. 11

<1

2

2.23

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

t
t
t
t

g

By: Lpnrd HrlchinsonCIH

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfercncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

Pyritic Sulfur = HNO3 Ertractablc Sulfur

l:boratorv Ccrtifi cations:

USEPA UTO19

State of U.-h: 824
Amcrican Industrial Hygicnc Assaiation: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C,opper

Environmentd l-aboratorv

9600 West 2100 South
Magna Utatr 84044-6001

(801) s69-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01333

COLLECTIONDATE 10174196

SA.\IPLEDESCRIPTION: T1160183

Projea: Acid/BaseAccounting

PARiAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
gCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $H20
SoiI Paste Conductivitv
pU Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESI'LT
14

t2
25

0. 59

0. 15
0.38
0. 04

<1

2.6
0. 38

UNITS
t CaCo3/kt
t CaCo3/kt
t caCo3/kt

s

$

t
$

t

By: Lynn A. Hutchinson CIH

Method:

Samples Aralped by KEL SOP 5010.03

Rcfercocc: Modified SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

Brritic Su.lfur = HNO3 Extractablc Sulfur

lsboratorv Certitications:

USEPA: UT019

Sarc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
'F Utah Copper

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TLr60r84

Project AcidlBaseAccounting

CERTIFICATE OF ANALYSIS

oslr4l97

Kennecott Utah Copper
Environmental Laborarory
9600 West 2100 South

Magna Utah 84044-6001

(801) 569-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l33

COLLECTIONDATE: 70n4P6

PAXAMETER

AAA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
gNO3 Ertractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. aE t CaCO3

Sulfur Acid Potential

RESULT

55

5

7t

0.32
0. 05
0. 15

0. 13

<1

7.1
0. 15

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
c

t
t

t

By: Lpo r{. Erdchincon (xH

Mcthods:

Samplcs Anallzcd by KEL SOP 5010.03

Rcfcrencc: Modificd SOBEK

Sulfatc Sulfur = HCI Extracablc Sulfur

Bfritic Sulfur = HNO3 Bctraaablc Sulfur

l:boratorv Ccnifi cations:

USEPA UMI9
Statc of Utah: E-24

Amcrican Indrstrid Hygicnc Associatios l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI{ALYS6

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TIr6018s

Projea: AcidfiaseAccounting

Kennecott Utah Copper
Environrnental Laboratorv
9600 West 2100 South
Magna Utah 84044-6001

(801) s6e-7e50
FAX: (801) 569-7901

SAMPLEID NUMBER: AF01335

COLLECTIONDATE: 70114196

PARAI,IETER

ABA Potential
Acid Potential
Neutralizati-on Potential

Sulfur
HCL Ertractable Sulfur
gNO3 Extractable Sulfur
sulfu! Residual

Moisture tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

9

15

25

o.76
0.2L
0.52
0. 04

<1

2.5
0.52

UNITS
t CaCo3/kt
t CaCo3/kt
t caCo3/kt

c
t
t
t

t

Mcthods:

Samplcs Analyzcd by KEL SOP 5010-03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extnoablc Sulfur

Pyritic Sulfur = HNO3 Es'acrablc Sslfur

Laboratorv Ccrtitications:

USEPA: UT0l9

State of Utah: E-24

A.ocrican tndustrid Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AAIALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: T1960186

Projea: AcidlBaseAccounting

Kennecott Utah Copper
Environnental Laboratory
9600 West 2100 South

MugnC Utah 840,1+6001

(801) s6e-7950
FAX: (801) 569-7nl

SAMPLE ID NUMBER: AF0l336

COLLECTIONDATE: 70174196

PARA!,IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

NOT DETECTED

NOT DETECTED

NOT DEIECTED

< 0.05
NOT DETECTED

NOT DETECTED

NOT DETECTED

<1

< 0.2
NOT DEIECTED

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

f
t
c
t

t

Methods:

Samples Analped by KEL SOP 50f 0.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$;ritic Sulfur = HNO3 Extractablc Sulfur

laboraorv Ccrtifi cations

USEPAUT0l9

Statc of Utah: E24
Amcricaa Industrial Hlgicnc Associatioo: 121



@ Kennecott
bfffr' Lftah Gopper

CERTIFICATE OF ANALYSIS

osl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL960r87

Project AcidfiaseAccounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Mrgrc Utah 84044-6001

(801) s69-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l337

COLLECTIONDATE: 70n4D6

PERAUETER

AB^A Potential
Acid Potential
Neutralization Potential

Sulfur
ECL Extractable Sulfur
8NO3 Extractable Su1fur
Sulfur Residual

lloisture tH20
Soil Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-72
94

22

3 .55
0.39
3.02
o.24

<1

2.2
3.02

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

t
t
t
t

s

Bf LymrLHtrlhroCIH

Mcthods

Sanples Analpcd by KEL SOP 5010.03

Rcfcrcncs Modificd SOBEK

Sulfatc Su.lfiu = HCI Bcractable Sulfur

britic Sulfur = HNO3 Extractablc Sulfur

I:boratorv Ccrtif ications:

USEPA: UT019

Statc of Utah: E-24

Amcrican Industrial Hygicnc Associatiou l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT.IALYSIS

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparfinent

SAMPLEDESCRIPTION: TL960188

Project: AcidfiaseAccounting

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South
M"g,c Utah 84044-5001

(801) s69-7950
FA)c (801) s69-79O7

SAMPLE ID NUMBER: AFt0l338

COLLECTIONDATE: 70n486

PARAIT{ETgR

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $820
SoiI Paste Conductivity
pH Paste

Neut. Pot. as S CaCO3

Su1fur Acid Potential

RESI'LT

-19
38

19

L.29
DETECTED

1.23
0. 05

<1

1.9
r.23

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

c
t
t
t

t

Bp LymA nutc|rirmon CIB

Mcthods:

Sany'cs Analyzcd by KEL SOP 5010.03

Rcfcreocq Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$6itic Sulfur = HNO3 Extractablc Sulfur

laboratow Ccrti f i6tions:

USEPA: UT019

Statc of Utah: F-24

Amcrican tndustrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTTFICATE OF AI\ALYS$

0sl14t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TI,6O1EJ)

Projea: Acid/BaseAccounting

Kennecott Utah C.opper

Environmental l:boratorv
9600 West 2100 South
MrgrA Utatr 84044-6001

(801) 56e-7950
FN* (801) 569-7e01

SAMPLE ID NUMBER: AF0il]42

COLLECTIONDATE: 10114196

PARAI{ErER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tII20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Su1fur Acid Potential

RESt'LT

-9
23

14

0. 82

0. 05

0. 73

0. 03

<1

1.4
0. 73

I'NITS
t caCo3/kt
t caco3/kt
t CaCo3/kt

t
$

t
t

t

lpLl'mAr.tladrmonCIH

Mcthods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Moditicd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

hritic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccnifcations:

USEPA UTOI9

Statc of Utah: E-24

A.ocrican Industial Hygicnc Association: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYS$

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: TL960190

Projea: Acid/BaseAccounting

Kennecott Utah C.opper

Environmental l:boratorv
9600 West 2100 South

M"gnq Utah 84044-6001

(801) s6e-7eso
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l343

COLLECTIONDATE: 70n4196

PAR,AIITETER

ABA Potential
Acid Potential
Neutrali.z ation Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Su1fur Residual

Moisture tH20
Soil Paste Conductivj.ty
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-8
13

5

o. 96
0. 54
0. 41.

0. 01

<1

0.5
0.41

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

$

t
t
c

$

B;n Lftn A. Ifrtchlosoa CXH

Mcthods:

Samplcs Analzcd by KEL SOP 5010.03

Refcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

hfritic Sulfur = HNO3 E;rtracrablc Sulfur

Irboratow Ccrtif ications:

USEPA UT0I9

Statc of Uta[: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental hboratory
9500 West 2100 South

Magn4 Utah 84044-6001

(801) 56e-79s0
FAX: (801) 559-7901

SAMPLE ID NUMBER: AF01344

COLLECTIONDATE: 70174196

SAMPL.E DESC?IPTION: TIJ6019I

Project: Acid/BaseAccounting

PAR,AII{EIER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extxactable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as I CaCO3

Su1fur Acid Potential

RESIILT

-15
43

28

1. 46

DETECTED

1. 38

0. 08

<1

2.8
1. 38

I'NTTS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c

t
t
c

f

Bf Llmnf.m'tclrtrnuCm

Mcthods:

Samplas Aoalped by KEL SOP 5010.03

Rcfcrencc Modificd SOBEK

Sulfatc Sulfur = HCI Exrracrablc Sulfur

Britic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccrtifi cations:

USEPA UM19
5ta," gggrh: Fr24

Amcrican tndustrid Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparrnent

Kennecott Utah Copper
Environmental l-aboratorv
9600 West 2100 South
Magng Utah 84044-6001

(801) s6e-7es0

FAX: (801) 569-7901

SAI,IPLE ID NUMBER: AF0ilt45

COLLECTIONDATE: 10114196

SAMPLEDESCRIPIION: TIJ60192

Project: Acid/BaseAccounting

PAX,AMETER

ABA Potential
Acid Potential
Neutralization potential

Sulfur
HCI, Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil- Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-t7
42
25

1. 41
NOT DETECTED

1. 35
0. 06

<1

2.5
1. 35

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c
t
t

c

AdnfcC Ef Lyu rt. Ittchinoo Cnr
rELLScUyDttcG

Mcthods:

Samplcs Analyzcd by I(EL SOP 5010.03

Rcfercnce: Moditicd SOBEK

Sulfatc Sulfur = HCI Eractablc Sulfur

P),ritic Sulfur = HNO3 Extractablc Sulfur

laboratonr Ccrtifi cations:

USEPA UTO19

Statc of Utah: E24
Amcricaa lndustrid Hygicne Associatiou: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0s114197

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: TL%0193

Projea: Acid/BaseAccounting

Kennecott Utah C-opper

Environmentd Laboratory
9600 West 2100 South
M"gnq Utah 84M4-6001

(801) 56e-7e50
FAX: (801) 569-7901

SAMPLE ID NUMBER: AIt01346

COLLECTIONDATE 70IT4196

PANAMETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

REST'LT

-8
34

26

7.22
0. 05

1. 10
0. 06

<1

2.5
1. 10

l'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

g

t
c
t

t

Attpdrcd BJ/: Lyu rt ltdchinrm CIH
KrulabcatoryDircc{c

Methods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Ercractablc Sulfur

britic Sulfur = HNO3 E:rtraaablc Sultur

laboratorv Ccnifi cations:

USEPA: UT0l9

Statc of Utah: 824

Ancrican Industrial Hygicnc Asiation: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental kboratory
9600 West 2100 South

Magna Utah 84044-6001

(801) s6e-7e50
FAX: (801) s69-7901

SAMPLE ID NUMBER: AFtl)ilt47

COLLECTION DATE: 10174196

SAMPLEDESCRIPTION: TL960194

Project: AcidfiaseAccounting

PARAMETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
BNO3 Extractable Sulfur
Sulfur Residual

Hoisture SH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT
2

37

39

1. 37

0. 14

1. 17

0. 05

<1

3.9
1. 17

I'NITS
t CaCO3,/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

t

BpLymA klchinsonClH

Mcthods:

Samplcs Aaalpcd b,'KEL SOP 5010.03

Rcfcrcncq Modificd SOBEK

Sullatc Sulfur = HCI Extractablc Sulfur

$ritic Sulfur = HNO3 Brtractablc Sulfur

l:boratorv Ccnif cations:

USEPA UTOIg

Statc of Utah: E-24

Amcrican Industrid Hygicnc Associatioo: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TIJ50195

Project: Acid@aseAccounting

Kennecott Utah Copper
Envirorunental Laboratory

9600 West 2100 South

Magn4 Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7907

SAI\,IPLE ID NUMBER: AF0l348

COLLECTIONDATE: 10114196

PARAI,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur ResiduaL

Moisture tII20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t Caco3
Sulfur Acid Potential

RESULT

-16
43
27

1. 45
DETECTED

1.39
0. 05

<1

2.7
1.39

UNITS .

t caCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
t
$

t

BpLymArfntchtnronQH

Methods:

Samplcs Analgad by KEL SOP 5010.03

Rcfcrcncc: Modined SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

FFitic Sulfur = HNO3 Extractablc Sulfur

l:boratow Ccrtitications

USEPA UTOI9

Statc of Utah: 824
American Industrid Hygicnc Associatioo: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AT.IALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C.opper

Environmental Laboratory
9600 West 2100 South

M"gnq Utah 84M4-6001

(801) s6e-7e50

FaX: (801) 569-7901

SAMPLE ID NUMBER: AFTOB49

COLLECIONDATE: 10114196

SAMPLEDESCRIPTION: TL960196

Project: Acid/BaseAccounting

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuLfur
HCL ExtractabLe Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moigture t82O
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESt'LT

-2
35

34

1.53
0.35
1. 14

0.05

<1.

3.4
1. 14

I'NITS
t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

c
t
t
t

t

Methods

SamplcsAnalpcd by KELSOP 5010.03

Rcfcrcncc: Modifcd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$rritic Sulfur = HNO3 Extractablc Sulfur

I:boraton' Ccrtitications:

USEPA UT0l9

Starc of ljtab: E-24

A.mcrican Industrial Hygicoc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah C-opper

Environmental Laboratory

9600 West 2100 South

Magn4 Utah 84044-6001

(801) 569-79s0
FAX: (801) 559-7901

SAMPLE ID NUMBER: AFt0It50

COLLECIONDATE: 10174196

SAMPLEDESCRIPTION: T|,960197

Project: Acid/BaseAccounting

PARJAI{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $lI20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Rcid Potential

RESULT

14

T2

26

o. 70
o.2e
0. 38
0. 04

<1

2.6
0. 38

l'NITS
t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

t
t
s
c

t

Bf tyurl.ItrchhsonCIH

Mcthods:

Samplcs Aaalpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Ectractablc Sulfur

Bnitic Sulfur = HNO3 Fxtractablc Sulfur

Laboratow Ccrtifi cations:

USEPA UTOI9

Statc of Utah: 824

Amcricaa Indusuid Hygicne Associatioa: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI',{ALYSIS

0slr4l97

TO: Dr. Richard L Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmentd I-aboratory
9600 West 2100 South
Magnc Utah 84044-6001

(801) 569-7eso

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01!i51

COLLECIfON DATE rcN4P6

SAMPLEDESCRIPTION: TL950r98

Project: AcidlBaseAccounting

PARJA!,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Hoisture tE20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESt'LT
53
5

59

0.31
DE:gECTED

0.20
0. 11

<1

5.9
0.20

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

$

s
t
c

s

BJt: tym Ab lfotchrnroo CIE

Mcthods:

Sanplcs Anal5rzcd by KEL SOP 5010.03

Refcrcncc: Modilied SOBEK

Sulfatc Sulfur = HC| Fxtractable Sulfur

Brritic Sulfur = HNO3 Extractablc Sulfur

laboratorv Ccnifications:

USEPA UTOTg

Statc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF AI{ALYS6

0st14t97

TO: Dr. Richard L. Jones

Utah C-opper Environmental Department

SAMPLEDESCRIPTION: TIJ60I99

Projea: AcidlBaseAccounting

Kennecott Utah C,opper

Environmentd I-aboratory

9600 West 2100 South

Mrg,a Utatr 84044-6001

(801) 56e-7e50
FA)C (801) s69-7901

SAMPLE ID NUMBER: Af101352

COLLECTIONDATE: 10174196

PARAI,IETER

ABA Potential
Acid Potential
Neutralization PotentiaL

SuIfur
HCL Extractabl-e Sulfur
ENO3 ExtractabLe Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

0

24
24

0. 82

DETECTED

0. 78

0.04

<1

2.4
0.78

UNITS
t CaCo3/kt
t CaCo3/kt
t caco3/kt

t
t
c
t

t

Bp tpnrl.llucbhs@clE

Methods:

Samplcs Anatyzed by KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

ffitic Sulfur = HNO3 Extractable Sulfur

Laboratorv Ccrtif ications:

USEPA- UT019

Statc of Utah: F-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

C ERTIFICATE OF AI.IALYSI S

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Magna Utatr 84044-6001

(801) s6e-7es0
FA)c (801) s69-7907

SAMPLE ID NT MBER: AF0l353

COLLECTION DATE: 70114195

SAMPLEDESCRIFTION: TL960200

Projecr Acid/BaseAccounting

PARA!,TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
llCL Extractable Su1fur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

SuLfur Acid Potential

RESI'LT
NOT DETECTED

NOT DETECTED

NO4 DETECTED

< 0.05
NOT DETECTED

NO4 DETECTED

NOT DETECTED

<1

< o.2
NOT DETECTED

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c

$

c

t

Mcthods:

Samplcs Analpcd by KEL SOP 50f 0.03

Refcrcncc: Modincd SOBEK

Sulfatc Sulfur = HCI E:ctractablc Sulfur

Pyritic Sulfur = HNO3 Extractablc Sulfur

laboratow Ccrtilications

USEPA UTOI9

State of Ua!: E24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental l:boratory
96OO West 21@ South

M"gnq Utah 84044-6001

(801) s6e-7es0

FAX: (801) 559-7901

SAMPLE ID NUMBER: AF0tit54

COI r FCTION DATE: 70n4P6

SAMPLEDESCRIPTION: T116020r

Projea: AcidlBaseAccounting

PAR,AII{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil PaEte Conductivity
pE Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

REST'LI

-1
26
25

1. 16

0.28
0.82
0. 05

<1

2.5
o.82

I'NITS
t CaCO3/kt
t caco3/kt
t CaCo3/kt

t
t
t
t

t

A;iprydrcd Bf Lyurt. ttuOAgon CmXff UfqUoryDirwtor

Mcthods:

Samplcs Analyzcd by KEL SOP 5010.03

Refcrcncc Modili€d SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

hrritic Sulfur = HNO3 Extractablc Sulfur

Laborarm, Ccrtifications:

USEPA UTO19

Starc of Utah: E-24

Amcricaa Industriat Hygicnc Associatioo: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI{ALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utatr Copper Environmental Department

Kennecott Utah Copper
Environmental l-aboratory
9600 West 2100 South
M"gtq Utah 84044-6001

(801) s69-7eso
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01355

COLLECTION DATE: 70174196

SAMPLEDESCRIPTION: TL96O2O2

Projea: Acid/BaseAccounting

PENA},TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-8
I

NOT DETECTED

o. 66

0. 35

o.26
0. 04

<1

< o.2
o.26

T'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
s
$
g

s

By: Lynn A. Hutchinson CIH

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Refcrcnce: Modifi ed SOBEK

S',lfatc Sulfur = HO Extractable Sulfur

Plritic Sulfur = HNO3 Extractablc Sulfur

Laboratory Ccnifi cations:

USEPA UMT9

Statc of Utah: E24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

Oslr4t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TIr6i0203

Project: Acid/BaseAccounting

Kennecott Utah C.opper

Environmental I-aboratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) s6e-7es0

FAX: (801) s69-7901

SAMPLEID NUMBER: Aft0l356

COLLECTIONDATE: 10114196

PAXAI'IErER

ABA Potential
Acid Potential
Neutralizati.on Potential

Sulfur
IICL Extractable Sulfur
IlNo3 Ertractable Sulfur
Sulfur Residual

Moisture $ts20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCo3

Sulfur Acid Potential

RESULT

5

7

T2

1. 10
0. 84

0.21
0.05

<1

1.2
0 .21

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c
t
s

c

ByLSmoA"rrnicttmoaCIE

Methods:

Samples Analyzcd by KEL SOP 5010.03

Rcfcrcnce: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$rritic Sulfur = HNO3 Extrastablc Sultur

liboratow Ccrtifi cations:

USEPA: UT019

Surc of Utah: E-24

Amcrican Indusrrial Hygicnc Association: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1,960201

Project: Acid@aseAccounting

Kennecott Utah Copper
Environmental Laboratorv
9500 West 2100 South
M"gnq Utah M044-6001

(801) s6e-7950
FAX: (801) 569-7907

SAI,fPLE ID NUMBER: AF0Ii60

COLLECTIONDATE: 1011486

PARAII{ETER

ABA Potential
Acid Potential
Neutralizatiou Potential

SuIfur
HCL Extractable Sulfur
ENO3 Extractabl-e Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

NOT

REST'LT

-5
24

19

0. 80

DETECTED

o.75
0. 04

<1

1.9
o.76

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

g

t
t
t

t

By: Lyur|. I*nchtnso CIg

Mcthods:

Samplcs Analpcd by KELSOP 5010.03

Rcfcrcncs Modifi ed SOBEK

Sulfate Sulfur = HCI Extractable Sulfur

Plnitic Sulfur = HNO3 Enractablc Sulfur

I:boratory Ccnifi cations:

USEP,Iu UT0f9

statc of ur'h' E-24

Amcrican hdustrid Hygicne Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF A}IALYS$

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environnental Laboratorv
9600 West 2100 South
M"gttc Utah 84M4-6001

(801) 569-7es0

FAX: (801) 569-7901

SAI,IPLE ID NUMBER: AFt0l36l

COLLEC]]ONDATE: 70174196

SAMPLEDESCRIPTION: T1160205

Projea: AcidlBaseAccounting

PARJAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture $H20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-25
27
2

1. 83

0. 93

0. 85
0. 06

<1

o.2
0. 85

I'NITS
t CaCO3/kt
t CaCO3/kt
t CaCo3/kt

c

t
I

I

s

By: LymA" Hdcbinson CIH

Mcthods:

Sanplcs Aralpcd by KEL SOP 5010.03

Refcrcncs Moditicd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

Fyritic Sulfur = HNO3 Enraaablc Sulfur

l-aboratorv Ccrtiticatious

USEPA UTO19

Statc of Uta!: 824
Amcrican Industrid tlgicnc Association: 121



@ Kennecott
+ Utah Copper

CERTMCATE OFANALYSF

0slt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparhent

Kennecott Utah Copper
Environmental l:boratory
9600 West 2100 South

Magna Utah 84044-6001

(801) 569-79s0
FAX: (801) 56e-7901

SAI,IPLE ID NUMBER: AF01362

COLLECTIONDATE: 10174196

SAMPLEDESCRIPTION: T1160206

Projea: Acid/BaseAccounting

PARA!,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tts20
Soil Paste Conductivity
pts Paste

Neut. Pot. as t CaCO3

Su1fur Acid Potential

RESl'tT
58
7

65

0.76
0.52
0.22
0. 02

<1

5.5
0.22

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
$

t

t

By: LynnA" Hut&inson CIH

Mcthods:

Samplas Analyzcd by KEL SOP 5010.03

Refcrcncs Modilied SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

Pyritic Sulfur = HNO3 Fxtractablc Sulfur

l:boratorv Ccrtif ications:

USEPA UTO19

Statc of Utah: E24

Amcrican Industrial Hygicne Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF At IALYSF

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environnental I-aboratory

9600 West 2100 South

Magnc Utah 84044-6001

(801) s6e-7e50

FAX: (801) 559-7901

SAMPLE ID NUMBER: AF0l363

COLLECT]ONDATE: 7017486

SAMPLE DESCRIPTION: TL96V2O7

Project Acid@aseAccounting

PARAI.{EfER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
8CL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Hoisture tH20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-5
33
28

L.20
0. 10

1. 04

0. 05

<1

2.8
1. 04

UNTTS

t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

c
c

c

t

t

B:nLyur{.IltnchhsonCIE

Mcthods:

Saruplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfate Sulfur = HCI Extrastablc Sulfur

F),ritic Sulfur = HNO3 Extractablc Sulfur

Laborarorv C,crtif ications:

USEPA UTO19

Statcof Utah: E24
Amcrican Industrid lllgicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI{ALYS6

osl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory

9600 West 2100 South
M"gtrc Utah 84044-6001

(801) s6e-7950
FA)( (801) 569-7901

SAIvIPLE ID NUMBER: AF10ili6,l

COLLECIIONDATE: 70174196

SAITPLEDESCRIPTION: TL960208

Project Acid/BaseAccounting

PARAI,IETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
8CL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture t820
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-5
5

NOT DE:rECTED

0.55
0.46
0. 16

0.05

<1

< 0.2
0. 15

UNITS
t caco3/kt
t CaCo3/kt
t CaCo3/kt

c

s
t
t

t

By: Llmrl. I{dchlnson CIH

Mctbods

Sanplcs Anallzcd by KEL SOP 5010.03

Rcfcrcacc: Moditicd SOBEK

Sulfaa Sulfur = HCI Fxtractablc Sulfur

$6itic Sulfur = HNO3 E:rtractablc Sulfur

l-aboratory Ccrtifi cations:

USEPA UTO19

Statc of Utah: E-24

American tndustrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
M"gnq Utah 84M4-6001

(801) s6e-7eso

FN{: (801) 569-7901

SAMPLE ID NUMBER: AF01365

COLLECTIONDATE: 70174196

SAMPLEDESCRIPTION: T1160209

Project: Acid/BaseAccounting

PAA,A!,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuLfur
8CL Extractable Sulfur
gNo3 Extractable Sulfur
Sulfur Residual-

Moisture $It20
Soil Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT UNITS
t caco3/kt
t CaCo3/kt
t CaCo3/kt

$

s

t
t

t

-!7
33
16

2.Oa
0. 99
1.04
0. 04

<1

1.5
1. 04

By L1mr4. Hucninson CIH

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Refcrcncs Modificd SOBEK

Sulfatc Sulfur = HCl Ertractablc Sulfur

lrritic Sulfur = HNO3 Extractablc Sulfur

Laboratorv Ccrtifi cations:

USEPA UTOI9

Statc of Utah: E-24

Amcrica.n Industrial Hygicnc Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF A}.{ALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: T1160210

Projea: Acid/Base Accounting

Kennecott Utah Copper
Environmental l:boratory
9600 West 2100 South
M"gtrc Utah 810214-6001

(801) s6e-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER AFO1356

COLLECTIONDATE 70174196

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

8

T2

20

0. 64

0.22
0. 39

0. 03

<l

I'NITS
t caco3/kt
t CaCo3/kt
t CaCo3/kt

3

c
t
t

t

Aipgdved By: t!trDAltuchim CXB
KELLabot&ryDirectd

Mcthods:

Sanplcs Analpcd by KEL SOP 50f0.03

Rcfcrcncc: Moditicd SOBEK

Sulfate Sulfur = HCI Extracrablc Sulfur

$Tritic Sulfur = HNO3 Brtraaablc Sulfur

l:boratorv Ccrtilications

USEPA UT019

Statc of Utah: E-24

Amcrican Industrial Hygiene Asociation: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI.IALYSIS

0slt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1960211

Projea: Acid@ase Accounting

Kennecott Utah Copper

Environmentd l-aboratory
9500 West 2100 South

M"gt C Utah 84044-6001

(801) s6e-7es0
FAX: (801) 559-7901

SAMPLE ID NUMBER: AFt0l367

COLLECTIONDATE: 10174196

PARA}4ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

5

19

24

0. 65

DETECTED

0.50
0. 05

<1

2.4
0. 50

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
t
t

t

Methods:

Samplcs Analyzed by KEL SOP 5010.03

Rcfcrencc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

britic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccnifi cations

USEPA UMT9

Statc of Utah: E-24

Amcrican Ind$trid Hygicnc Assciation: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF AI{ALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
M"gnc Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7907

SAIVIPLE ID NUMBER: AF01368

COLLECTIONDATE: 70174196

SAMPLEDESCRIPTION: T[96O2U|

Project: AcidfiaseAccounting

PARAMErER

ABA Potential
Acid Potential
Neutralization potential

SuIfur
HCL Extractable Sulfur
I!NO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivitv
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT T'NITS
NOT AIIATYZED t CaCO3/Kt

INSUFFCNT SMPL t CaCO3/kt
70 t CaCo3/kt

0.30
INSUFFCNT S!4PL

INSUFFCNT SMPL

INSUFFCNT SI.IPL

7

INSUFFCNT S!,IPL

i
i
t
I

<1

BnLynA.I{uchinsoaCIH

Mcthods

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrcnce: Modificd SOBEK

Sulfatc Sulfirr = HCI Errractablc Sulfur
g6itic Sulfur = HNO3 Exrractablc Sulfur

Laboratory Ccrtifi catims

USEPA UM19

Statc of Utah: 824
Amcrican Industrial t{gicnc Association: l2l



@ Kennecott
+ Utah Gopper

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL96o2Ut

Project: Acid/BaseAccounting

CERTIFICATE OF AI.IALYSIS

0sl14l97

Kennecott Utah C.opper

Environmental Laboratory
9600 West 2100 South
M"gnq Utah 84M4-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l359

COLLECTION DATE: 70174196

PARA!,TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture $H20

Soil Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

-2
T7

15

0.51
DETECSED

0.55
0. 07

<1

1.5
0.55

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
t
t

t

By: Lpo A" HUchinson CIB

Mcthods:

Sanplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Brritic Sulfur = HNO3 Extractablc Sulfur

l:boraton Ccnitications:

USEPA UM19

Starc of Utah: E-24

Amcrican lndustrial Hygicoc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI{ALYS$

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environrnental laboratory
9600 West 2100 South
M"gtc Utah 84044-6001

(801) 569-7e50

FAx: (801) s69-7e01

SAMPLE ID NUMBER: AF0ilt70

COLLECTIONDATE: 10/74196

SAMPLEDESCRIPTION: TI.lXO2r4

Projecr AcidlBaseAccounting

PAR,AI.IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

lrloisture tII20
Soil Paste Conductivity
pll Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESULT

NOT DETECTED

NOT DETECTED

NOT DETECTED

< 0.05
NOT DETECTED

NOT DETECTED

NOT DETECTED

<1

< 0.2
NOT DETECTED

T,NITS

t CaCo3/kt
t caco3/kt
t CaCo3/kt

c
c

t
c

c

Mcthods:

Sanplcs Analyzcd by KEL SOP 5010.03

Refcrcncc: Modilicd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

Pyritic Sulfur = HNO3 Ertractable Sulfur

laboratorv Ccnifi cations:

USEPA UTO19

Statc of Utah: 824

Amcricaa tndusaial Hygicnc Assairtion: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmentd Laboratory
9600 West 2100 South
M"gnc Utah 84044-6001

(801) s6e-7e50

FAX: (801) 559-7901

SAMPLE ID NUMBER: AF101371

COLLECTIONDATE 70114196

SAMPLE DESCRIPTION: TL95O2L5

Project: Acid/BaseAccounting

PARAI.TETER

AEA Potential
Acid Potential
Neutralization Potential

Sulfur
BCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Hoisture t820
SoiI Paste Conductivity
pB Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESI'LT
1

44

45

UNITS

t CaCo3/kt
t caCo3/kt
t Caco3/kt

t
t
t
t

t

t.47
DETECTED

r.42
0. 05

<1

4.5
r.42

Qp tyoA" nqmron CIH

Methods:

Samplcs Analyzcd b'' KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sullatc Sulfur = HCI Exrractablc Sulfur

Bfritic Sulfur = HNO3 Extractablc Sulfur

l:boratow Ccrtitications:

USEPA: UT019

S6tc of Urah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

05114197

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South

M"gtrc Utah 84044-6001

(801) 55e-7e50
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01372

COLLECTIONDATE: 10114196

SAMPLEDESCRIPTION: T1960216

Project: Acid/BaseAccounting

PARAII{ETER

ABA Potential
Acid Potential
Neutralization' Potential

Su]-fur
tsCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $1120

SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-3
T7

14

0. 80

0.20
0.54
0. 06

<1

1.4
0.54

UNITS
t CaCo3/kt
t caco3/kt
t CaCo3/kt

s
t
t
t

t

ByLynAHrnrrhooCIH

Methods:

Sanplcs Anagzcd by KEL SOP 5010.03

Rcfcrcncc: Modif cd SOBEK

Sulfatc Sulfur = HCI Extracrablc Sulfur

Srritic Sulfur = HNO3 Enractablc Sulfur

Laboratorv Ccrti tications:

USEPA UTO19

Statc of Utab: E-24

Arncricaa Industrial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratory

9600 West 2100 South
Magrra Utah 84044-6001

(801) s6e-7950
FA)* (801) s6e-7907

SAMPLE ID NUMBER: AF0Ii73

COLLECTIONDATE: 70174196

SAMPLEDESCRIPTION: T1960217

Project: Acid/Base Accounting

PARAI'IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
IICL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pH Paste

Neut. Pot. aE g CaCO3

Sulfur Acid Potential

RESULT

13

5

19

0.60
0.37
0. 19

0. 05

<1

1.9
0. 19

t'NITS
t CaCo3/kt
t caCo3/kt
t CaCo3/kt

t
t
c
t

t

Mcthods

Samples Analpcd by KEL SOP 5010.03

Rcfcrcucc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Brritic Sulfur - HNO3 Extractablc Sulfur

laboratorv C-cni6cations

USEPA UTOT9

Statc of Utah: E24

American Lndnstrid Hygicnc Associatioo: 121



@ Kennecott
+ Utah Copper

CERTTFICATE OF AT.{ALYSIS

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1160218

Projea: Acid/Base Accounting

Kennecott Utah Copper
Environmental l-aboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 569-79s0

FAX: (801) 559-7901

SAMPLE ID NUMBER: AF01374

COI I FCIfON DATE: 10174196

PAR.A},IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNo3 Extractable Sulfur
Sulfur Residual

Moisture tH2O
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-17
33

16

1. 90

0. 81

1. 04

0. 05

<1

1.6
1. 0{

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
c
t

t

Bp LymA mhmnon CIH

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Moditicd SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

S6itic Sulfur = HNO3 Extracrablc Sulfur

Laboratorv Ccrtif ications:

USEPA UTOT9

Statc of Urah: E-24

Amcricaa Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: T1960219

Projea: Acid/Base Accounting

CERTIFICATE OF AI{ALYSIS

ostr4t97

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) 56e-7es0
FA)ft (801) s69-7901

SAMPLE ID NUMBER: AF0l37t

COLLECTIONDATE: 10174196

PAX.A!,TETER

AAA Potential
Acid Potential
Neutralization Poteutial

Sulfur
BCL Extractable Sulfur
8NO3 Extractable Sulfur
Sulfur Residual

Moisture t820
Soil Paste Conductivj.ty
pE Paste

Neut. Pot. ae t CaCO3

Sulfur Acid Potential

RESULT

-17
28
11

1.40
0.45
0.90
0.03

<1

1.1
0. 90

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

c

t
t
c

t

Methods:

Samplcs Analped b,'KEL SOP 5010.03

Refcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Fxrractablc Sulfur

hfitic Sulfur = HNO3 Ertractable Sulfur

Laboratorv Ccnifi cations:

USEP/n" Um19

Statc of Utah: E-24

Amcrican Indusaial Hygicac Association: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AT.IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C.opper

Environmental Laboratory
9500 West 2100 South
M"gt c Utah 84044-6001

(801) 569-7950
FA){: (801) 569-7901

SAMPLE ID NUMBER: AF0l379

@LLECTIONDATE 70/74196

SAMPLEDESCRIPTION: TL95O220

Project: AcidlBaseAccounting

PAR,AI'IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
IICL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conducti.vity
pll Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESI'LT

-10
26

15

o. 95

0. 05

0. 83

0. 05

<1

1.5
0. 83

UNITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

t
s
c
t

$

Methods:

Sanplcs Analrzcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI bctracrablc Sulfur

lritic Sulfur - HNO3 Extractablc Sulfur

I-aboratorv Ccrtifi cations:

USEP.i': UT0l9

Statc of Utah: E-24

American Industrial Hygicnc Association: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

Oslr1t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: T1960221

Projea: Acid/Base Accounting

Kennecott Utah Copper
Environmental l-aboratory
9600 West 2100 South
M"gna Utah 84044-6001

(801) 56e-7e50
FAX: (801) 559-7901

SAMPLE ID NUMBER: AFITItO

COLLECTION DATE 7ON4B6

PAR,AI4ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESULT

-2
6

4

o .97
0. 75
0.20
0.02

<1

0.4
0.20

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

$

c

t
t

t

Methods:

Sanples Analpcd by KEL SOP 5010.03

Refercncc: Modilicd SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

britic Sulfur = HNO3 Extractablc Sulfur

l-aboratory Ccrtifi cations:

USEPA UM19

Statc of Utah: E-24

Amcrican tndu$rid Hygicnc Asietioo: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSM

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: TL96o222

Project: Acid/Base Accounting

Kennecon Utah Copper
Environnentd l-aboratory
9600 West 2100 South
Magna Utah 84M4-6001

(801) s6e-7e50
FAX: (801) 569-7907

SAMPLE ID NUMBER: AF0l38l

COLLECTIONDATE: 70174196

PAR,A!,IETER

ABA Potential
Acid Potential
Neutralization Potential

Su].fur
HCL Extractable Sulfur
gNo3 Extractable Sulfur
Sulfur Residual

}loisture tH20
Soil Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESl''LT

-6
6

NOT DETECTED

0.71
0.51
0. 19

0. 01

<1

< o.2
0. 19

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

t
t
t
t

t

Methods:

Sanplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

$6itic Sulfur = HNO3 B<tracrablc Sulfur

Laboratorv Ccrtitications

USEPA: UT0l9

Statc of Utah: 824
Arnerican Industrial Hygicac Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF AI{ALYSIS

0st14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparhent

SAMPLE DESCRIPTION: T][950223

Project: Acid/BaseAccounting

Kennecott Utatr Copper
Environmental I-aboratory
9600 West 2100 South

Mugnq Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l382

COLLECTIONDATE: 10114196

PERA}IETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
gCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture $820
Soil Paste Conductivity
pE Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESULT

3

18

2T

0. 61
DETECTED

0.56
0. 05

<1

2.r
0.55

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
$

c

c

t

Methods:

Samples Aaatpcd by KEL SOP 5010.03

Rcfcrcnce Modifi cd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

hritic Sulfur = HNO3 Ecractable Sulfur

l:boratow Ccrtifi cations:

USEPA UTO19

Statc of Utai: E-24

Amcrican Industrial Hygicnc Associrtion: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C.opper

Environmental Laboratory
9600 West 2100 South
Magnc Utah 84M4-6001

(801) 569-79s0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01383

COLLECTIONDATE: 70114196

SAI\,IPLE DESCRIPTION: Tl95022,/r

Projea: AcidlBase Accounting

PARAI{ETER

ABA Potential
Acid Potential
Neutralizati.on Potential

Sulfur
HCL Extractable Sulfur
I{NO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT
NOT DETECTED

NOT DETECTED

NOT DETECTED

<0. 05
NOT DETECTED

NOT DETECTED

NOT DETECTED

<1

< o.2
NOT DE:rECTED

I'NITS
t CaCo3/kt
t caCo3/kt
t CaCo3/kt

t
t
s

t

c

Mcthods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrencc: Moditicd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

F)ritic Sulfur = HNO3 Extractablc Sulfur

l-aboratorv Ccnifi cations:

USEP,I UT019

Statc of Utah: E24

Amcrican lndustrial Hygicnc Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF AI{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental I-aboratory
9500 West 2100 South

Magna, Utah 84044-6001

(801) 569-7eso
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0ilt84

COLLECTIONDATE: 10174196

SAMPLEDESCRIPTION: TL96O22S

Project: Acid/Base Accounting

PARAITTETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Su1fur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pF Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT
15

13

29

0. 81

0. 34

0. 43

0. 04

<1

2.9
0. 43

UNITS
t caco3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
s

t

By: Lfm.t. I{rlchinoon rwt

Methods

Samples Analyzcd by KEL SOP 5010.03

Rcferene: Modificd SOBEK

Sulfate Sulfur = HCI Extractable Sulfur

$ritic Sultur = HNO3 Extractablc Sulfur

l:boratory Ccrtif ications:

USEPA UM19

Statc of Utab: F-24

Ancrican lndustrial Hygicnc Association: 121



@ Kennecott
f Utah Gopper

CERTIFICATE OF AT.IALYSIS

Oslt4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmentd Laboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 569-7e50

FAX: (801) s69-7901

SAMPLE ID NUMBER: AF0Ilt5

COLLECTIONDATE: 1011496

SAMPLEDESCRIPTION: fl960226

Project: AcidiBaseAccounting

PARAI,'ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
gCL Extractable Sulfur
8NO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT UNITS

NoT At{AlYzED t caco3/kt
INSUFFCNT SMPL t CACO3/KI

65 t CaCo3/kt

0.57
INSUFFCNT S!,PL

INSUFFCNT SMPL

INSUFFCNT SMPL

5.5
INSUFFCNT SMPL

t
t
t
t

<1

.!ffived By: t!troA Hdchinson CIH
KEL Lsboratory Director

Methods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfercncc: Modifi cd SOBEK

Sulfarc Sulfur = HCI Extractablc Sulfur

Fwitic Sulfur = HNO3 Extractablc Sulfur

Laboratorv C.cnif ications:

USEPAUMl9
Statc of Utab: F-24

Amcrican Indusaial Hygicnc Associatiou- 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI.IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL960227

Project: Acid/BaseAccounting

Kennecott Utah C.opper

Environmental Laboratory

9600 West 2100 South
Magn4 Utah 84044-6001

(801) s69-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0iltt9

COLLECTIONDATE: 10114196

PAAAMETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfu: Residual

Moisture t820
SoiI Paste Conductivitv
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

3

13

15

o.77
0.32
0.43
o.02

<1

1.6
0.43

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c

s

s

t

By: Lyno A. Iftilchiocon CIIt

Mcthods:

Samplcs Aralpcd by KEL SOP 5010.03

Rcfcrcncc: Modified SOBEK

Sulfatc Sulfur = HCI E:rtnaablc Sulfur

$nitic Sulfur = HNO3 Enracrable Sulfur

Laboratorv Ccrtifi cations:

USEPA UTOT9

Statc of Ur^h:824

Amcrican Industrial Hygicnc Association: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah C-opper

Environmental I-aboratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) 559-79s0

FAX: (801) 56e-7901

SAMPLE ID NUMBER: AFOTI9O

COLLECTION DATE: 70114196

SAMPLEDESCRIPTION: T1960228

Projea: Acid/BaseAccounting

PANAI.{ErER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture t820
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

-3
2I
18

0.71
DElcECTED

0. 58

0. 03

<1

1.8
0. 58

I'NITS
t CaCo3/kt
t CaCO3/kt
t caCo3/kt

c
t
t
t

s

Att!6"d Eyl: Lyo A rrmcnnm CIE
EEI rlhcUnryltircgg'

Mcthods:

Samples Analpcd by KEL SOP 5010.03

Rcfcrcncs Modincd SOBEK

Sulfatc Sulfur = HCI Fxtractablc Sulfur

$rritic Sulfur = HNO3 Extractablc Sulfur

l:boraow Certitications:

USEPA UTO19

Statc of Uta.h: F24
Arncricaa Industrial Hlgicnc Association: 121



@ Kennecott
1- Utah Gopper

TO: Dr. Richard L. Jones

SAMPLE DESCRIPTION: T1960229

Projea: Acidfiase Accounting

Utah Copper Environmental Department

CERTIFICATE OF ANALYSIS

osl14l97

Kennecon Utah Copper
Environmental Laboratory
9600 West 2100 South
Mrgttc Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFt0139l

COLLECTIONDATE: 10/14196

PARAI,{EgER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
BCL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pg Paste

Neut. Pot. as $ CaCO3

SuLfur Acid Potential

RESULT

13

11
24

0. 46
0.10
0. 34

0. 02

<1

2.4
0. 34

I'NITS
t CaCO3/kt
t CaCO3/kt
t caco3/kt

:B

t
t
I

t

adpfrcC ff f,pa A" r*tcfiinron CIH
Kn lrbcuyDin tc

Mcthods:

Samplcs Aaalzcd by KEL SOP 5010.03

Rcfcrcncs Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

brritic Sulfur = HNO3 Emacablc Sulfur

lrboratorv Ccnif ications:

USEPA UTO19

Statc of Utah: E24

Ancrican lndustrial $gicne Association: 121



@ Kennecott
+ Utah Gopper

CERTMCATE OFANALYSn

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: TL960230

Projecr Acid/BaseAccounting

Kennecott Utah C.opper

Environnental Laboratorv
9600 West 2100 South
M"gna Utah 84044-6001

(801) s6e-7es0

FAX: (801) 569-7901

SAMPLEID NUMBER: AF01392

COLLECTION DATE: 70174196

PAR;N,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

lloisture tll20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

32

15

47

0. 68
0.t8
0.49
0. 02

<1

4.7
0. {9

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
c

c

t

c

Mcthods:

Samplcs Analyzcd by KELSOP 5010.03

Rcfcrcocc: Modifi cd SOBEK

Sulfatc Sulfur = HCI E:rtractablc Sulfur

Brritic Sulfur = HNO3 Extractablc Sulfur

Laboratorv Ccrtifi cations:

USEPA UTO19

Statc of Utah: E24
American Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T195023r

Project: Acid/BaseAccounting

Kennecoft Utah Copper
Environmental Laboratory
9600 West 2100 South
M"grc Utah 84044-6001

(801) s6e-7e50
FAX: (801) 569-7901

SAIvIPLE ID NUMBER: AF0l393

COLLECTION DATE: 70174196

PARAMErER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNo3 Extractable Sulfur
Sulfur Residual

l.toisture tlt20
soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

sulfur Acid Potential

RESI'LT

-5
23

18

0.78
DETECTED

0.73
0. 06

<1

1.8
0.73

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

t
t
t
t

t

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modincd SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

$rritic Sulfur = HNO3 Extractablc Sulfur

Ef l+yurl.echhsmCIH

l:boratorv Ccrtifi cations:

USEPA UTOI9

Statc of Utah: 824

American Indusaiat Hygicnc Associatioo: 121



6 Kennecott
+ Utah Copper

CERTIFICATE OFANALYS$

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environnentd Laboratory

9600 West 2100 South
Magna Utah 8402t4-6001

(801) s6e-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF'01394

COLLECTIONDATE: 70174196

SAMPLE DESCRIPTION: TL96o232

Project: Acidfiase Accounting

PARAI{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Su1fur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tB20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT

-6
35
29

1. 16

DETECTED
1. 11
0. 05

<1

2.9
1. 1t

I'NITS
t caco3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
t

t

B$ LyooA.Ifuchincon CIg

Mcthods:

Samplcs Analpcd by KEL SOP 50f 0.03

Rcfercncq Moditicd SOBEK

Sulfatc Sulfur = HCI E:<tracrablc Sulfur

Sritic Sulfur = HNO3 Ertractable Sulfur

l:boratorv Ccrtif ications:

USEPA UTOIg

Statc of Utah: E-24

Ancrican Industrial Hlgicnc Associatiou: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1950233

Kennecott Utah Copper
Environmental l-aboratory

9600 West 2100 South

Magna Utah 84044-6001

(801) s6e-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF101395

COILtrCTIONDATE: 70n4D6Acid8ase Accounting

PARAI{E]rER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable sulfur
Sulfur Residual

Moisture tE20
Soil Paste Conductivity
pg Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESULT

6

14

20

0.50
0. 03

0. 44

0. 03

<1

2

0 .44

UNTTS

t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

t
c
t
s

c

ByLyoA"nutcmnroaCIH

Mcthods:

Samplcs Aaalyrcd by KEL SOP 50f 0.03

Rcfcrencc: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sutfur

Britic Sulfur = HNO3 Exractablc Sulfur

Laboratorv Ccrtif ications:

USEP.& UTOT9

Statc of Utah: E24

American ladustrial Hygienc Associarioo: l2l



@ Kennecott
+ Utah Gopper

CERTIT{CATE OF AI{ALYSIS

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

SAMPLEDESCRIPTION: T1960234

Project: Acidfiase Accounting

Kennecott Utah Copper
Environmental Laboratory
9500 West 2100 South
M"gnq Utah 84044-6001

(801) 569-7950
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l395

COLLECTION DATE: 70174196

PARJAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
llCL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

ltoisture tfl20
SoiI Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-35
59
24

1. 94

NOT DETECTED

1. 89

0. 05

<1

2.4
1. 89

UNITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

t
t
$

$

t

Sgg{":a By: Lyu A" Hutchinsotr CTt
rs'-ts L Laboratory Director

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Refcrcncs Modifi cd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

bnitic Sulfur = HNO3 Extracrablc Sulfur

laboratorv Ccrtif ications:

USEPA: UT0l9

Statc of Utah: 824
Amcrican Indusaial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICAIE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TL96023s

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South

M.gta Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF10ilt97

COLLECTIONDATE: 70174/96

PARAI4ETER

ABA Potential
Aci.d Potential
Neutralization PotentiaL

SuIfur
IICL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

l.[oisture tB20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT
4

7

11

0.29
0. 04

0.21
0. 04

<1

1.1
0.2r

nNrTs
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
g

t

By: Lynn A Hutchhson CIH

Mcthods:

Samplas Analyzed by KEL SOP 5010.03

Rcfcrcnce: Modined SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Fyritic Sulfur = HNO3 Extractablc Sulfur

Laboratory Ccrtitications:

USEPA UM19

Statc of Utah: E24

A.urcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: T1960236

Projea: Acid/BaseAccounting

Kennecott Utah Copper

Environmental I-aboratory
9600 West 2100 South

Magttq Utah 84044-6001

(801) 569-7950
FAX: (801) 559-7901

SAMPLE ID NUMBER: AFtl)il]98

COLLECTIONDATE: 1011486

PARJAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

l.loisture t820
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESIILT

-15
18

3

0.51
NOT DETECTED

0.59
o.02

<1

0.3
0. 59

T'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
g

t

c

Bi'. Lynn A. Hurchinson CIHApPI
KEL

Methods:

Saroplcs Aralpcd by KEL SOP 5010.03

Refcrcncs Modifcd SOBEK

Sulfatc Sulfur = HCI Extractable Sulfur

$ritic Sulfur = HNO3 F.xtractablc Sulfur

laboratorv Ccrtitications:

USEPA UMTg

Statc of Utab: E-24

Amcrican Indstrid Hygicne Association: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF AI',IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah C,opper

Environmentd Laboratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) s6e-7es0

FAX: (801) 569-7901

SAMPLE ID NUMBER: Atrt0139

COLLECTIONDATE: 70174196

SAMPLEDESCRIPTION: T1960237

Projea: AcidpaseAccounting

PAXA!,TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Su1fur
Sulfur Residual

Moisture $H20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-28
45
L7

1.49
DETECTED

1. 45
0. 03

<1

r.7
1. 45

I'NITS
t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

t
t
c

c

t

Bf lryur|.Ertil'tryrCEt

Mcthods

Samplcs Aralyzcd by KEL SOP 5010.03

Rcfcrcncc Modined SOBEK

Sulfate Sulfur = HCI Ertractablc Sulfur

Brritic Sulfur - HNO3 Extracrable Sulfur

l:boratorv Ccrtifi cations

USEFA UTO19

Statc of Utah: E-24

Amcrican Industrial Hlgicnc Associatioa: 121



@ Kennecott
f ? ?tttah Copper

CERTHCATE OF AI.{ALYS$

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: TIJ60238

Project: Acid/BaseAccounting

Kennecott Utah C-opper

Environmental I-aboratory
9600 West 2100 South
M"gttc Utah 84044-6001

(801) s6e-7es0
FAX: (801) 569-7907

SAMPLE ID NUMBER: AF0lzl{X)

COI I FCTIONDATE: 70174196

PARAI,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL ExtractabLe Sulfur
l{NO3 Extractable Sulfur
Sulfur Residual

Moisture tB20
Soil Paste Conductivity
pll Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT
11
9

20

0.54
o.23
0.28
0. 03

<1

2.6
0.28

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
$

t

Bf LrmA.Ituptdum Crn

Methods:

Sanplcs Analyzcd by KEL SOP 5010.03

Refcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

lnitic Sultur = HNO3 Extractablc Sulfur

Laboratmr Ccrtifi cations:

USEPA UTO19

Statc of lJtah: E-24

Amcrican Industrial Hygicoc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT.IALYS$

oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
M"gra Utah 84044-6001

(801) s6e-7950

FAX: (801) s69-790r

SAMPLE ID NUMBER: AFo140l

COLLECTIONDATE: 70174196

SAMPLE DESCRIPTION: TL960239

Project Acid@aseAccounting

PARJN,TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
IICL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
plt Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESIILT
2

7

9

o.27
DETECTED

o.22
0. 04

<1

0.9
0.22

I'NITS
t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

t
t
I
t

s

By: Lynn A Hutchinson CIH

Methods:

Samplcs Aralyzcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI B<trastablc Sulfur

Fvritic Sulfur = HNO3 Extractablc Sulfur

Laboratorv Ccrtifi cations:

USEPA UTOI9

Sratc of Utah: E24

Amcricaa tndustrial Hygicnc Association: 121



@ Kennecott
usfr Utah Copper

TO: Dr. Richard L. Jones

SAMPLEDESCRIPTION: TU)6O24I0

Projea: Acid/BaseAccounting

Utah Copper Environmental Department

CERTIFICATE OF ANALYSIS

0sl14l97

Kennecott Utah Copper
Environmental laboratory
9600 West 2100 South
Magn4 Utah 8{044-5001

(801) s69-7eso
FAX: (801) 559-7901

SAMPLE ID NUMBER: AFll1402

COLLECTION DATE fiN4P6

PARAII{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
8CL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pB Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

8

18

26

0.51
DETECTED

0.57
0. 04

<1

2.6
0.57

UN]TS
t CaCo3/kt
t CaCo3/kt.
t CaCo3/kt

t
t
c
t

t

Metbods:

Samplcs Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Ectractablc Sulfur

P)'ritic Sulfur = HNO3 Brtractablc Sulfur

laboratorv Ccrtifi cations:

USEPA: UT019

Sarc of Utah: E-24

Amcrican hdnstrid Hygicnc Asociatim: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecott Utah Copper
Environmental l-aboratory
9600 West 2100 South
M"gt C Utah 84044-6001

(801) 56e-7e50
FAX: (801) s59-7901

SAI\,IPLE ID NUMBER: Atrt01403

COLLECTIONDATE: 10174196

SAMPLEDESCRIPTION: T1J60241:

Projecu AcidlBase Accounting

PAA,A}!ErER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
ECL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

MoiEture tll20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'IT
93

7

100

0.31
DETEC:rED

0.2t
0. 10

<f

10
0.21

UNITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

3

t
t
$

t

AItPdtGd BJ': LyE Ab rfrrtchl'trm CnrrelLlbcuyDirccu

Mcthods:

Samplcs AnalSzcd by KEL SOP 5010.03

Rcfcrcncc: Modifcd SOBEK

Sulfate Sulfur = HCI Exu-actablc Sulfur

lrritic Sulfur = HNO3 Erractable Sulfur

l:boratory Ccrtifi cations:

USEPA: UT0l9

561"sf lJrrh; p24

Amcrican Indrstrid Hygicnc Association: 121



@ Kennecott
lYf Ufeh Copper

CERTHCATE OF AI.IALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: HYDROMET12177196

Project: AcidlBase Accounting

Kennecon Utah Copper
Environmental l,aboratorv
96ffi West 2100 South
Magna Utah 84044-6001

(801) 569-7950

FAX: (801) s69-79o7

SAMPLE ID NUMBER: Atr'02239

COLLECTIONDATE: 1U77P6

PARJAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

Moisture 1820
SoiI Paste Conductivity
pH Paste

Neut. Pot. as g CaCO3

Sulfur Acid Potential

REST'LT

233
NOT DETECTED

233

5.56
5.35

NOT DETECTED

0.21

PENDING

14270
8.15

23.3
NOT DETECTED

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

3

s

$

c

c

umbos/cn

t
t

By: Lymr{" Hrtchinson CIH

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Ertracrablc Sulfur

Flritic Sulfur = HNO3 Exnacable Sulfur

l-aboratow Ccrtif cations:

USEPA UTOI9

Statc of Utah: 824
Amcrican lodustrid Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI.{ALYSM

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparrnent

SAMPLE DESCRIPTION: TL960146 DUP

Project Acid/BaseAccounting

Kennecott Utah Copper
Environmental [-aboratory
9600 West 2100 South

Magna Utah 84044-6001

(801) s6e-7950

FAX (801) 56e-7901

SAMPLE ID NUMBER: AFr0Ut90

COT I FCTION DATE: 10/0986

PARAI{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. ae I CaCO3

Sulfur Acid Potential

RESt'LT
5

11
I7

o.47
0. 11

0. 34

o.02

3700
7. 19

1.7
0. 34

UNITS.
t CaCo3/kt
t CaCo3/kt
t CaCO3/kt

c
*
t
t

unhos/cttr

t
c

Byn LymA Hrrtchirson CtrI

Methods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfercnce: Modifi cd SOBEK

Sulfatc Sulfur = HCI Frrtractablc Sulfur

$iritic Sulfur = HNO3 Extractablc Sulfur

l-aborarors Ccrtifications:

USEPA L.T0I9

Statc of l-Fa.b: F-24

{msfirn ladustrial Hygicnc Associatiou: 121



@ Kennecott
1- Utah Gopper

CERTIFICATE OF ANALYSM

osl14l97

TO: Dr. Richard L. Jones

Utah C.opper Environmental Department

SAMPLE DESCRIPTION: TIJ6OT57 DUP

Project: Acid/Base Accounting

Kennecott Utah Copper
Environmentd Laboratory
9600 West 21@ South
M"gnc Utah 84044-6001

(801) s69-7e50
FAX: (801) 559-7901

SAMPLE ID NUMBER: AF01303

COLLECTION DATE: 10109196

PARAI,IETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
ENO3 Extractable SuLfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Aci.d Potential

RESULT

62

4

65

0.28
o.02
0. 14

0. 12

5.6
0. 14

UNITS
t CaCo3/kt
t CaCo3/kt
t caco3/kt

t
t
g

c

By: LynnA Hutchincqa gEI

Methods:

Samples Aralpcd by KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Enractable Sulfur

Fyritic Sulfur = HNO3 Extractable Sulfur

Laboratorv Ccnifi cations

USEPA UTOIg

Statc of Utah: E-24

American Industrial Hygicne Associatioo: l2l



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TI,60T73 DUP

Project: AcidfiaseAccounting

Kennecott Utah Copper
Environurental l:boratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) 56e-7eso
FA){: (801) s69-7901

SAMPLE ID NUMBER: AFI}1321

COLLECTIONDATE: 70174196

PARAIT{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'IT

-13
46
33

1. 55
0. r.5
I.47
0.02

3.3
t.47

T'NITS
t CaCo3/kt
t Caco3/kt
t CaCo3/kt

I
t
t
$

By: Lyonr{,. Hrlchinson CIH

Mcthods:

Sanplcs Anatpcd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI E:rtractablc Sulfur

lnitic Sulfur = HNO3 Extractablc Sulfur

laboratorv Ccnilications:

USEPA UM19

Statc of Utah: E-24

Amcrican Industrial Hygicnc Assaiatioa: 121



@ Kennecott
i-r'F Utah Gopper

CERTIFICATE OF AI{ALYS$

0slr1t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TIJ5OT88 DUP

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmental I-aboratorv
9600 West 2100 Sourh
M"gnq Utah 84044-6001

(801) 56e-7e50
FAX (801) s69-7901

SAMPLE ID NUMBER: AF0il!39

COLLECION DATE: fin495

PARAT{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tII2O
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

-14
34

20

1. 15

DETECTED

1. 10

0.05

2

1. 10

UNITS
t Caco3/kt
t Caco3/kt
t CaCo3/kt

t
t
t
t

Mcthods

Sanplcs Analpcd by KEL SOP 5010.03

Rcfercncc: Modincd SOBEK

Sulfatc Sulfur = HCI Ertractablc Sulfur

S6itic Sulfur = HNO3 Extractable Sulfur

I-aboratorv Ccrtifi cations:

USEPA UTO19

State of Utah: E24
Amcrican Industrid Hygicnc Associatiou: 121



@ Kennecott
f Utah Gopper

CERTTFICATE OF AhIALYSI S

05lr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TIJ50203 DUP

Projea: Acid/BaseAccounting

Kennecott Utah Copper
Environnental Ilboratory
9600 West 2100 South
M"gnq Utah 84044-6001

(801) 55e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01357

COLLECTION DATE: 1011.4196

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
BNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. ag t CaCO3

Sulfur Acid Potential

REST'LT

6

9

15

o.42
0. 07

0. 30
0. 05

1.5
0.30

T'NITS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
s

Bf LyuAl{ucblnsonCIH

Methods:

Sanples Analpcd by KEL SOP 5010.03

Rcfcrcncc: Modifi ed SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

$rritic Sulfur = HNO3 Extractablc Sulfur

laboratorv Ccrtifications

USEPA UT0I9

Statc of Utah: E-24

Amcrican ladustrial HygicDc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah C-opper Environmental Department

SAMPLE DESCRIPTION: TIJ6O2Tt DUP

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmentd l:boratory
9600 West 2100 South

Magna Utah 84044-6001

(801) s69-7e50
FAX: (801) 569-7901

SAMPLEID NUMBER: AFOTITS

COLLECTIONDATE: 7017486

PARA!,IETER
ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
gNO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'LT

-4
23
19

1.03
0.25
o.72
0. 05

1.9
o.72

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
$

t

By Lyu.tlehinronCIH

Mcthods

Samples Analyzcd by KEL SOP 5010.03

Rcfcrcncc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Fyritic Sulfur = HNO3 Exrractablc Sulfur

laboratorv Ccrtitications:

USEPA UM19

Sotc of Utah: E-24

Amcricaa lndustrial Hygicnc Assciation: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TI'60226 DUP

Projea: AcidlBaseAccounting

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South
Magna, Utah 84044-6001

(801) 56e-7es0

FAx: (801) 56e-7901

SAMPLE ID NUMBER: AFO13E6

COLLECTIONDATE: 70174196

PARAI{ETER

ABA Potential
Acid Potential
Neutralization Potential

sulfur
tsCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Su1fur Acid PotentiaL

RESt'LT
64

INSUFFCNT SMPL

64

o.26
INSUFPCNT S!,IPL

INSUFFCNT S!,PL

INSUFI'CNT SMPL

6.4
INSUFFCNT SI.IPT

I'NITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

!

s

t
g

BfrtyudltdcblncooCIH

Methods:

Samples Analped by I(EL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Enractablc Sulfur

Pyritic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccrtif icatioos:

USEPA UM19

,..," o;gr,h: E24

American fndustrial lfygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

osl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: TI'6024T DUP

Project: AcidpaseAccounting

Kennecott Utah Copper
Environmental I-aboratorv
9600 West 2100 South
Magna, Utah 84&14-6001

(801) 569-7es0
FAX: (801) 559-7901

SAMPLE ID NUMBER AFO14O4

COLLECTIONDATE 10174196

PARAI,TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
IICL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

REST'I,T

99
INSUFFCNT SMPL

99

0.27
INSUFFCNT SI{PL
INSUTTCNT SI.{PL

INSUFFCNT SI.IPL

9.9
INSUFFCNT SMPL

UNITS
t CaCo3/kt
t caCo3/kt
t CaCo3/kt

c

s

$

c

BplayarA.MhmClB

Mcthods:

Samples Analpcd by KEL SOP 5010.03

Refcrcncc: Modificd SOBEK

Sullatc Sulfur = HCI E:<tractable Sulfur

Pyritic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Ccrtitications:

USEPA UMT9

Statc of Utah: E24

Amcrican lndustrial Hygienc A.siation: 121



@ Kennecott
+ Utah Gopper

CERTMCATE OF ANALYS$

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLEDESCRIPTION: ITYDROMET r2ll7l96DUP

Project: Acid/BaseAccounting

Kennecott Utah Copper
Environmental l-aboratorv
9600 West 2100 South
Magn4 Utah 84044-6001

(801) s69-7e50

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0226l

COLLECION DATE: 0a70gl

PARAMErER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
8CL Extractable Sulfur
FNo3 Extractable Sulfur
Su1fur Residual

Moisture tll20
SoiI Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

235
NOT DETECTED

235

6.56
5 .50

NOT DETECTED

0. 05

142'10
8. 15

23.5
NOT DETECTED

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
t
t
t

umhos/cn

t
t

By: Lynn A" Hutchinson CIH

Mcrhods:

Samplcs Analpcd by KELSOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Fxtractablc Sulfur

Britic Sulfur = HNO3 Brtractablc Sulfur

laboratory Ccnifi cations:

USEPA UT0I9

Statc of Utah: E24

Arncrican Industrial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI.IALYSIS

0slr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: QCABA.REF GMT

Project: AcidiBase Accounting

Kennecott Utah Copper
Environmental Laboratory
9600 West 2100 South
Magn4 Utah 84044-6001

(801) s69-7950

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l98

COLLECTIONDATE: 07107197

PARiAI.{EER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
tsCL Ex'uractable Sulfur
HNO3 Ef.ractable Sulfur
Sulfur Residual

Moisture 9820
Soil Paste Conductivity
pB Pas'ue

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'LT
42

5

48

o.23
0. 04

0. 18

0.01

440
8.49

4.8
0. 18

UNTTS

t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
s
t
t

urnhos /crn

$

t

Mcthods

Samplcs Analpcd by KEL SOP 5010.03

Rcfercncc: Modificd SOBEK

Sulfate Sulfur = HCI Extractablc Sulfur

Britic Sulfur = HNO3 E:rtracablc Sultur

l:boratorv Ccnifi cations:

USEPA: UT019

Statc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environmental l-aboratory
9600 West 2100 South

Magna Utah 84044-5001

(801) s69-7950
FAX: (801) 569-7901

SAMPLE ID NUMBER: AFOTZ9I

COI I FCTION DATE: 70109196

SAMPLEDESCRIPTION: REFGMT

Project: AcidlBase Accounting

PARAMETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
I{NO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as $ CaCO3

Sulfur Acid Potential

RESULT

42

6

48

o.24
0. 03

0. 19

0.02

450

8.5

4.8
0. 19

T'NITS
t CaCO3/kt
t CaCo3/kt
t CaCo3/kt

s

t
t
c

umbos/cn

Mcthods:

Samplcs Analped by KEL SOP 5010.03

Rcfcrcncc: Modined SOBEK

Sulfate Sulfur = HCI Extracrable Sulfur

Bnitic Sulfur = HNO3 B<tractablc Sulfur

L:boraton' Ccrtifi cations:

USEPA UT019

State of Ua.h: E-24

Amcrican lndustrid Hygieoc Associatioo: 121



@ Kennecott
f Utah Copper

CERTIFICATE OF ANALYSN

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPLE DESCRIPTION: REF GMT

Project Acid/Base Accounting

Kennecon Utah C,opper

Environmental I-aboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7e50
FA)C (801) 569-7901

SAMPLE ID NLIMBER: AF0l305

COLLECTION DATE: 70109196

PARN.TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ECL Extractable Sulfur
BNO3 Extractable Sulfur
Sulfur Residual

Moisture SH20

Soil Paste Conductj.vity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

42
6

48

o.29
0. 09

0. 18

0. 02

4.8
0. 18

I'NITS
t CaCo3/kt
t CaCo3/kt
t caco3/kt

!

I

B

t

By: Lynn.{. Hutchinson CIH

Mcthods:

Samplcs Analped by KEL SOP 5010.03

Rcfcrcncq Modificd SOBEK

Sulfatc Sulfur = HCI E:rtractablc Sulfur

Vitic Sulfur = HNO3 Fxtractablc Sulfur

l:boratorv Certificatims;

USEPA UTO19

Statcof Uoh: E24

Amcrican Industrial lllgicnc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF ANALYSN

Oslr4l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparunent

SAMPLE DESCRIPTION: REF GMT

Projea: Acid/BaseAccounting

Kennecott Utah C-opper

Environmental l:boratory
9600 West 2100 South
Magn4 Utah 84044-6001

(801) 56e-7eso
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01323

COLLECTIONDATE: 7011,4196

PARAMETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

ttoisture tE20
Soil Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

Su1fur Acid Potential

RESULT

51
1

52

o.25
o.22
0.02
0. 01

5.2
0.02

UNITS
t CaCo3/kt
t CaCo3/kt
t Caco3/kt

t
c

t
t

By: LymA- Hutchinson CIH

Methods

Samplcs Aralyzcd by KELSOP 5010.03

Referencs Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

bnitic Sultur = HNO3 E:rtractablc Sulfur

Laboratorv Ccrtifi cations:

USEPA: UTO19

Statc of Utah: E-24

Amcrican Industrial Hygicnc Association: 121



@ Kennecott
f Utah Copper

CERTTFICATE OF AI\IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environmental I-aboratory
9600 West 2100 South
Magna, Utah 84044-6001

(801) 56e-79s0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01341

COLLECION DATE: 10174196

SAMPLEDESCRIPTION: REFGMT

Project Acid/BaseAccounting

PAN,A}TETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

Moigture $H20
Soil Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'I,T
42

6

48

o.24
0. 02

0.20
0. 02

4.8
0.20

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

$

I

!

B

Mcthods:

Samplcs Anatyzcd by KEL SOP 5010.03

Rcfcrcnce: Modificd SOBEK

Sulfate Sulfur = HCI F:rtractablc Sulfur

Britic Sulfur = HNO3 Extractablc Sulfur

laboraow Ccrtifi cations

USEPA UTO19

Statc of Utah: 824
Amcrican Industrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

oslr4t97

Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environmentd Laboratory

9600 West 2100 South
M"gnq Utah 84044-6001

(801) 56e-7es0
FAX: (801) 569-7901

SAMPLE ID NUMBER: AF0l359

COLLECTIONDATE: 7017486

SAMPLE DESCRIPTION: REF GMT

Project: Acid@ase Accounting

PARAIT{ETER

ABA Potential
acid Potential
Neutralization Potential

SuIfur
gCL Extractable Sulfur
8No3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as t CaCO3

sulfur Acid Potential

RISI'LT
43

5

49

0.23
0.01
0.20
0.01

4.9
0.20

UNITS
t CaCo3/kt
t caCO3/kt
t CaCo3/kt

c

t
c

t

Alip{Ed qy: Lp rL Futchinron CIH
rF,I LrbqeyDirccG

Methods:

Samples Analpcd by KELSOP 5010.03

Rcfcrencc: Modifi cd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Sritic Sulfur = HNO3 Extractable Sulfur

l:borarow Certifi cations:

USEPA UTO19

51.19 sf lJrnh; p24

Aocrican Lndustrial Hygicoc Association: 121



@ Kennecott
+ Utah Gopper

CERTIFICATE OF AI{ALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper EnvironmentalDepartment

SAMPLEDESCRIPTION: REF,GMT

Projea: AcidlBaseAccounting

Kennecott Utah Copper
Environnentd I-aborarory
9600 West 2100 South

Magna Utah 84044-6001

(801) s6e-7e50

FNC (801) s69-7901

SAMPLE ID NUMBER: AF0l1i77

COLLECTION DATE: Nn4P6

PARAI,IETER

ABA Potential
Aci.d Potential
Neutralization Potential

SuIfur
IICL Extractable Sulfur
IINO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
SoiI Paste Conductivity
pH Paste

Neut. Pot. as i CaCO3

Sulfur Acid Potential

RESULT

38
8

46

o.27
DETECTED

0.26
0. 01

4.6
o.25

t'NITS
t CaCo3/kt
t CaCO3/kt
t CaCo3/kt

t
c

s

c

Methods

Sanples Anali'zcd by KEL SOP 5010.03

Rcfercncc: Modilicd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

hrritic Sulfur = HNO3 E;rtractablc Sulfur

laboratorv Ocrtifcations

USEPA UTOI9

Statcof Uuh: E24
Amcrica.n Industrid Hygicnc Associatiou 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecott Utah Copper
Environmental Laboratorv
9600 West 2100 South
M"gna Utah 84044-6001

(801) s6e-7es0

FAX: (801) 569-7901

SAMPLE ID NUMBER: AF01388

COLLECTIONDATE: 70174196

SAMPLE DESCRIPTION: REF GMT

Project: Acidfiase Accounting

PARAI,TETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pH Paste

Neut. Pot. ag $ CaCO3

Sulfur Acid Potential

RESULT

44

5

50

0.22
0. 02

0.20
0. 01

5

0.20

I'NITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

c
$

c

t

By: L1m A.I{nchinson CIH

Mcthods:

Samplcs Analpcd by KELSOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extnctablc Sulfur

Pyritic Sulfur = HNO3 F:ractablc Sulfur

laboratow Ccrtitications:

USEPA: UT0l9

Statc of Utah: E-24

American tndustrial Hygicnc Association: 121



@ Kennecott
t; tltah Copper

CERTIFICATE OF AT.IALYSIS

0sl14l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAMPI.E DESCRIPTION: REF GMT

Project: AcidiBaseAccounting

Kennecott Utah Copper
Environmental I-aboratory
9600 V/est 2100 South

M"gtc Utah 84044-6001

(801) s5e-7eso
FAX: (801) 569-7901

SAI,IPLE ID NUMBER: AF0l406

COLLECTION DATE: 10174196

PARAI.{ETER

ABA Potential
Acid Potential
Neutralization Potential

SuIfur
HCL Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur Residual

Moisture tH20
SoiI Paste Conductivity
pg Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESI'IT
44
6

50

o.24
0. 04

0.20
0. 01

5

0.20

UNITS
t CaCo3/kt
t CaCo3/kt
t CaCo3/kt

t
t
t
c

$nLrmrttuhcIB

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Rcferencc: Moditicd SOBEK

Sulfatc Sulfur : HCI Ertractablc Sulfur

l6itic Sulfur = HNO3 Extracablc Sulfur

l:boratorv Ccrtifi cations:

USEP,I UTOI9

Statc o[ Utai: 824
Ancrican lndusrial Hygiene Associatioa: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF ANALYSIS

041t4197

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecon Utah Copper
Environnental Laboratory
9600 West 2100 South
Magna, Utah 84044-6001

(801) 569-79s0
FA)C (801) 569-7901

SAMPLE ID NLTMBER: AF0l9.l5

coLLECnONDaTE: 02t03i97

SAI}IPLE DESCRIPTION: REF G}TT

Project: AcidlBase Accounfinq

P.q-R.U{ErER

l3A Potential
lcid Potential
Neutralization Potential

SuIfur
lcl, Extractable Sulfur
3.alo3 Extractable Sulfur
Sulfur Residual

Hoisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as g caco3
Sulfur Acid Potential

R!SULT
40

6

45

0.24
0.04
0.19
0.01

Not Analyzed
450

8.51

4.5
0. 19

UNITS
t CaCc3/kt
t caco3/k-,
t caco3/kt

g

g

t
g

c
r:mhos/cm

{
c

Methods:

Samples Aaatlzcd b.v KEL SOP 5010.03

Refcrencc: lvtoditied SOB EK

Sulfatc Sulfur = HCI Ettracablc Sulfur

$ridc Sulfur = [DiO3 Ertracablc Sulfur

Appr6vcC By: Lynn A. Hutchinson CIH. .ry, v ':5
KEL Labontory Dircctor

laboratow Ccnifi cations:

USEPA: UTO19

Statc of Utah: E-24

Amcrican Industrial Hygicnc Assocrbtion: tzl



@ Kennecott
+ Utah Copper

CERTMCATE OFA}IALYSIS

04tr4ln

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparrnent

Kennecon Utah Copper
Environmental Laboratow
9600 West 2100 South
Magna Utah 8404+6001
(801) 559-79s0

FA)(: (801) 55e-7901

SATVPLE ID NUMBER: AF02045

COLLECTIONDATE: 0404/97

SAI}IPLE DESCRIPTION: REF GMT

Projea: Acid/BaseAccountjns

DAP!TFTFE

ffiG.i"r
AciC Potential
Neut:alization Potenti.al

Sul-fur
ECI, Fxtract&le SuLfu:
ENO3 Extractable Suliu:
Sulfur Residual

Mois--ure tE20
SoiL Paste Conductivit'r
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid ?ctentiaf

RESULT

48

5
'54

o.23
0. 02

0. 19

0.01

Not Analyzed
450
8.51

5.4
0. 19

UNITS
t Caco3/kt
t CaCo3/kt
t CaCo3/kt

c

t
!

f

!

unhos/cm

By: Lynn A. Hutchinson CIH
KEL Laboratory Dircctor

Methods:

Samplcs Anayzcd by KEL SOP 5010.03

Referencc: lvtodifi cd SO B EK

Sulfate Sulfur = HCI Ercncablc Sulfur

furitic Sulfur = HNO3 Extractablc Sulfur

l:boratow Certifi cations:

USEP.I UTO19

Statc of Uoh: E-2,1

Americaa lndustrial H;"gicne .{ssociation: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI{ALYS6

ulrq97

TO: Dr. Richard L. Jones

Utatr Copper Environmental Department

SA^,ITPLE DESCRIPTION: REF GMT

Project: Acid/Base Accounting

Kennecon Utah CopPer

Environnental Laboratoqy

9600 West 2100 South

Magna Utah 84044-6001

(801) 569-79s0

FAIC (801) s6e-7901

SA,\{PLE ID NUMBER: AF02263

COLr trCTION DATE: 0U10/97

PAXAI.IETgR,

ABA Potentiai
Acid Potential
Neutralization Potential

Crr 'l €rr r

EcL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Resiiual

l.toisture tE20
Soil Paste ConductivitY
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

lt-r.>uL-

-
6

53

0 .25
0.04
0.2
0.01

Nct Analy:ed
450
8.51

5.3
o.2

UNITS

t CaCO3/kt
t caco3/kt
t CaCo3/kt

t
t
t
I

c
r:nhos/cm

c

t

By: Lyil. H"tchinson CIH

Methods:

Samplcs Anatpcd by KEL SOP 5010-03

Rc(crcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Ettractablc Sulfur

P)rritic Sulfur = HNO3 Errractablc Sulfur

l-rboratorv C:ni ticatio ns:

USEP.{ IJT019

Statc of Uteh: E-24

A.srcrice-o lldustrial Hygicnc Association: 121



@ Kennecott
+ Utah Copper

CERTmCATE OF A,\ALYSIS

04l02tn

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparunent

SA}IPLEDESCRIPTION: BL{'NK

Project: Acid/BaseAccounting

Kennecott Utah Copper

Environmental Laborarory
9600 West 2100 South
MagnE Utah 84044-6001

(801) 56e-7es0

FA"t (801) 569-7901

SA.,VPLE ID NUMBER: AF012t9

COLLECTIONDATE: IOIO9196

PAAAI€TER
A8A Potential
Acid Potenti.al
Neut=ali.zation Potential

Sulfur
EcL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

Noisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potenti.al

=,=<?lT n

.r,a- l-a,-aa-rra
NOT DETECTED

NO1 DETEC?ED

< o.05
NOT DETECTED

NOT DETECTED

NOT DETECTED

AITAIYZED

<'t

< o.02
NOT DETECTSD

UIIITS
t caco3/kt
t CaCo3/kt,
t CaCo3/kt

t
t
I

t

I

unhos /crr

Methods:

Samples.$alyzcd by KEL SOP 5010.03

Retcrencc: Modilicd SOBEK

Sulfatc Sulfur = HCI Enractable Sulfur

Pyritic Sulfur = HNO3 Exrracablc Sulfur

[-: bora tow Certiticrtions:

USEPA: UTO19

Sote of Utah: E-21

Amcricen lndustrial Hygienc Association: 121



@ Kennecott
+ Utah Copper

CERTIFICATE OF Au\ALYSE

04102197

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Stu\IPLEDESCRIPTION: BI;lrK

Project Acid/BaseAccounting

Kennecon Uuh Copper
Environmental Laboratory
9600 West 2100 South
Magna Utah 8.1041-5001

(801) s6e-7es0

FA,X: (801) 569-7901

SATVPLE iD NUMBLR: AF0130J

COLLECTIONDAT= LO|O9I96

P.13AI,€TER

A3t Potential
Acid Potential
Neutralization Potenti.al

(r'1frrr

EcL Extractable Sulfur
Elro3 Extractable sulfur
Sulfur Residual

goisture 1820
Soil Paste Conductivity
pE PaEte

Neut. Pot. as t CaCO3

Sulfur Acid Potential

R!SIILT
NOT DETECTED

NOT DETSCTED

NOT DETECT=D

< 0.05
NOT DETECTED

NOT DETECTED

NOT DETECT=D

NOT $'IAI,YZED

< 0.2
NOT DETECTED

UNI!S
t cacc3/k--
t caco3/kt
t CaCC3/k'.

t
t
t
t

t

Mcthods:

Samples Anatyzcd q,'KEL SOP 5010.03

Rcfercncc: Moditicd SOBEK

Sulfatc Sulfur = HO Ertracrablc Sulfur

$ridc Sulfur = HNO3 Ertracrablc Sulfur

[:boraton' Certifications:

USEPA: UTOl9

Starc of Utah: E-24

Amcrican tnd ustrial Hygicnc .'\ssociation: l2 I



@ Kennecott
+ Utah Copper

CERTHCATE OF AI\ALYSIS

Ml02l97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparrment

Kennecott Utah CoPPer

E nvironmental Labo rator.v

9600 West 2100 Sourh

Magna Utah 84044-5001

(801) 56e-7950

FA,X: (801) 559-7901

SAjvIPLE ID NUMBER: AF01322

COLLECTIONDATE: 10/74196

SAN,IPLE DESCRIPTION: BT.A\K

Projecc Acid/Base Accounring

PASAMETER

ABA Potenti-al
Acid Potential
Neutralization Potential

SuIfur
ECL Extractabl-e Sulfur
ENO3 Extrac+-abl-e Sulfu=
Sulfur ResiCual

RESULT UNTTS

NoT DETECTED t CaCO3 /k--
NOT DETECTED t CaCO3/k-.

NOT DETECTED t CACO3 /K--

< 0.05 t
rrn,r' nFTEa'rEn tllvl s!4!s-Jv

NOT DETECTSD I
NOT DETECIED C

Moisture tE20
Soil Paste ConductivitY
pE Paste

Neut. Pot. ag t CaCO3 < 0'2 t
sulfur Acid Potential Nor DETECTED t

Methods:

Saarplcs Anallzcd by KEL SOP 5010-03

Refcrcnce: Modi.ficd SOBEK

Sulfarc Sulfur = HCI Extractablc Sulfur

Frritic Sulfur = HNO3 Extractablc Sulfur

[:boratow Cenifications:

USEP.T UTOT9

State of Utah: E-24

American Industrial Hygiene Association: l2l'



@ Kennecott
+ Utah Copper

CERTIFICATE OF fu\ALYSIS

Ml02197

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

SAIUPLEDESCRIPTION: BI'|,|IK

Project: Acid6aseAccounting

Kennecon Utah Copper
Environnental Laboratory
96fi) West 2100 South
Magna Utair 84044-6001

(801) 56e-7950

FA)c (801) 569-7901

SA,VPLE ID NL. (BER: AF0l3.l{)

COLLECIONDATE: 1011.186

PANiMEES
ABA Potential
Acid Potenti.al
Neut:aU.zation Poten',ial

Sulfur
HCL Ex+,ractable Suliu:
8No3 Ex-.=actable Suli.r=
Sulfur Residual

Moisture $820
SoiI Paste Conductiv:--y
pE Paste

Neut. Pot. as t CaCo3

Sulfur Acid Potentia'l

RESULT

NOT DETEC-D
NOT DETECT=D

NOT DETEC!=D

< 0.05
NOT DETECT=D

NOT DETECT=D

NOT DETECT=D

< 0.2
NOT DETECT=D

I'N:!S
t caco3/kt
t caco3/kt
t CaCo3/kt

c

t
c

c

aw*>
lv{ethods:

Samplcs Analprd by KEL SOP 5010.03

Rcfcrcncc: Modificd SOBEK

Sulfatc Sulfur = lICl Extractablc Sulfur

hritic Sulfur = HNO3 Exrractablc Sulfur

Appr6vcd By: Lynn A. Hutchinson CIH

laborator Ccnificarions

USEP.{: LT0l9

Statc of Unh: E-24

Amcrican Lrdustrial H,vgicec .rssociation: l2l



@ Kennecott
+ Utah Copper

CERTIIICAIE OF A.NALYS6

Mtt2t97

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparment

Kennecon Utah Copper

Environmental Laboratow
9600 West 2100 South
Magna, Utail8404+6001
(801) 56e-7e50
FA)C (801) 569-7901

Sa\tPLE ID NUMBER: AF01358

CCLLECTIONDAIE: t0174196

SfuIIPLE DESCRIPTION: BIINK

Projecr Acid/Base Accounting

PARN{ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ttcl, Extractable Sulfur
HNO3 Extractable Sulfur
Sulfur ReEidual

Moisture tE20
Soil Paste conductivity
pE Paste

Neut. Pot. as t CaCo3

Sulfur Acid Potential

RESUA: UNTTS

NOT DET=C-D t CaCo3 /kt
NOT DET=CTED t CACO3/KI
NOT DET=C:ED t CacO3/kt

< 0.05 t
NOT DEIEC-D T

NOT DEI=CTED t
NOT DE:=CTSD g

< 0.2 c

NOT DEIECTSD t

Mcthods:

Samplcs Analpcd by KEL SOP 5010.03

Rcfcrencc: Moditicd SOBEK

Sulfatc Sulfur = HCI Errractablc Sulfur

Fyritic Sulfur = HNO3 Extracablc Sulfur

l-ebor:torv Ccrdfi cations:

USE?.{ UTo19

Sate ci Utah: E-24

Amcr.cen Indusrrial Hygicnc Association: l2l



@ Kennecott
+ Utah Copper

TO: Dr. Richard L. Jones

StuVPLEDESCRIPTION: BIII'IK

Projea: Acid/BaseAccounting

Utah Copper Environmental Department

CERTIFTCATE OF AI.IALYSIS

Ml02l97

Kennecon Umh C.opper
Environrnental Labo ratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7es0
FA)C (801) 559-7e01

SAMPLETD NLIMBER: AF0il!76

COLLECTIONDATE: t0l7196

PA.RAMETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ECL Extractable Sulfur
ENo3 Extractable Sulfur
Sulfur Residual

Moisture tH20
Soil Paste Conductivity
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT I'NITS
NOT DETECTED t CACO3/KI
NoT DEIECTED t Caco3/k-.
NOT DETECTED t CaCO3/Kt

< 0.05 g

NOT DETECTED C

NOT DETECTED T

NOT DETECTED T

< 0.2 t
NOT DETECTED T

Merhods:

Samplcs.{nallzcd by KEL SOP 5010.03

Refcrcncc: lvlodilicd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

Pyritic Sulfur = HNO3 Extracablc Sulfur

Lrboratow Cenifi cetions:

USEP.{: UT0r9

Sotc of Utah: E-2{

American tndustrial $gicnc .{ssociation: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF fu\ALYSIS

Ml02tn

TO: Dr. Richard L. Jones

Utah Copper Environmental Departrnent

Kennecon Utah Copper
Environnental Laboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7e50

FAIC (801) 569-7901

SA"VPLE ID NUMBER: AF01387

COLLECTIONDATE: 70171/96

SALPLE DESCRIPTION: BLr,r\K

Project: AcidlBaseAccountine

PARA}ETER

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
BCI. Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

tloisture t820
Soil Paste Conductivitv
pE Paste

Neut. Pot. qs t CaCO3

Sulfur Acid Potential

RXSULT

NOT DETECTED

NOT DETSCTED

NOT DETECTED

< 0.05
NOT DETECTED

NOT DEECTED
NOI DEECTED

< 0.2
NOT DETECTED

UNTTS

t caco3/kt
t CaCO3/kt
t Caco3/kt

$

c

I

t

Mcthods:

Samplcs.{nalpcd by I(EL SOP 5010.03

Refercncc: Moditicd SOBEK

Sulfatc Sulfur = HCI Ettractablc Sulfur

$ritic Sulfur = HNO3 Etrractabi: Sulfur

l,aborarow Ccnifi cations:

USEP.{: UT0l9

State o( Utah: E-24

Arncrican Industrial Hygienc .rrssociatioo: tzl



@ Kennecott
+ Utah Copper

CERTIFIC{TE OF A.NALYSIS

utul97

TO: Dr. Richard L. Jones

Utalt Copper Environmental Deparcment

Kennecon Uuh Copper
Enviro nmental l-aboratorv
9600 West 210O South
Magna Utah &{04i1-6001

(801) 56e-7950
FNC (801) 56e-7901

SAJVPLE ID NUMBER: AF01J05

COLLECTIONDATE: 70171i96

SAIVIPLEDESCRIPTION: BTA\K

Project: Acid/Base Accountinq

PARAMETE3,

ABA Potential
Acid Potential
Neutralization Potential

Sulfur
ECL Extractable Sulfur
ENO3 Extractable Sulfur
Sulfur Residual

Moisture tE20
Soi]. Paste Conductivitv
pH Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RgSi'LT T'N:TS

NOT DE:ECTED t CACO3/KI
NoT DET:CT=D t Caco3/kt
NOT DETECTED t CaCO3/Kt

< 0.05 t
NOT DETECTEtr t
NOT DETSCT=D C

NOT DET3CTED C

< 0.2 t
NOT DETSCTED I

Methods:

Samplas Analyrrd by KEL SOP 50f0.03

Refcrcncc: Modificd SOBEK

Sulfatc Sulfur = HCI Extractablc Sulfur

$ritic Sulfur = HNO3 Ertractablc Sulfur

l:bora tort' Ccnifi cations:

USEP.{ UTO19

Statc of Utab: E-2,1

Amcrican lrdutn'al Hygicre Association: l2l



@ Kennecott
+ Utah Copper

CERTIFICATE OF AT{ALYSIS

MM2IN

TO: Dr. Richard L. Jones

Utah Copper Environmental Department

Kennecon Utah Copper

Environmental I-aboratory
9600 West 2100 South
Magna Utah 84044-6001

(801) 56e-7es0
FA)c (801) 569-7901

SATVPLE ID NUMBER: AF0194l

COLLECTIONDATE: 0U03i97

SAIIIPLEDESCRIPTION: BT^ANK

Projea: Acid/BaseAccountins

PA3A!€TER
ABA Pctential
Acid ?otential
Neutralization Potential

Su]-fu:
EcL Exiractable Sulfur
ENO3 grGractable Sulfur
Sulfu: Residual

Neut. Pot. as t CaCO3

Sulfu: Acid Potential

RESUL? I'N:TS
NOT DETSCTTD t CaCO3/kt
NOT DETSCTED t CACO3/KI
NOT DETECT9D t CaCO3/Kt

< o.05 t
NOT DETECTED 1

NOT DETECTED t
NOT DETECTTD t

< 0.2 c

NCTT DEIECTED T

Moistu:e tH20 NOT A!IA!YZ:D t
Soil Paste Conductivitv NcE NTAIYZED r.rnbos/cm
pE Pas'.e 5. 8

lvlcthods:

Sarnplcs .Lnallz€d by KEL SOP 50f 0.03

Rc(crcncc: Modilicd SOBEK

Sulfatc Sulfur = HCI Exrracrablc Sulfur

$ritic Sulfur = HNO3 Extractablc Sulfur

l:boratorv Cenifi cations:

USEP.{: trT019

Sate of Uoh: E-24

Amcrican Indrrstrial H;-gienc Association: I 2 I



@ Kennecott
+ Utah Copper

CERTIFICATE OF AI{ALYSIS

utuzffi

TO: Dr. Richard L. Jones

Utah Copper Environmental Deparunent

SAIVIPI.EDESCRIPTION: BIIIIK

Projecu Acid8ase Accounting

Kennecon Utah C,opper

Environmental I-aboratory
9500 West 2100 South
Magna Utah 84044-6001

(801) 56e-7es0

FAJ* (801) 569-7901

SA.VPLE ID NUMBER: AF02262

COLLECTIONDATE: 0Ut0t97

PATAMETgR

ABA Potentia!
Acid Potential
Neutraliz ation Poten-ui. al

Sulfur
ECL Extractable Sulfur
ENo3 Extractable sul:ur
Sulfur Residual

Moisture tB20
Soil Paste Conductivi-'y
pE Paste

Neut. Pot. as t CaCO3

Sulfur Acid Potential

RESULT

NOT DETEC?SD

NOT DETECTED

NOT DE1ECTED

NOT DETECTED

NOT DETECTSD

NOT DETECTED

NOT DETECTSD

NOT AI{ALYZED

NOT AI,IAI,YZED

5.8

< 0.2
NOT DETSCTED

UNITS
t caco3/kt
t CaCo3/kt
t caco3/kt

t
c

t
t

t
umhoE/c-r

c
t

Mcthods:

Sanplcs.{,nalyzcd by KEL SOP 5010.03

Rcferencc: Modified SOBEK

Sulfatc Sulfur = HCI Exrractablc Sulfur

Fyritic Sulfur = HNO3 Extractable Sulfur

[-eborarow Ccrtifi cations:

USEP.{: UTO19

Statc of Utah: E-24

Amcrican tndustrial Hygicnc Associatioo: 121



APPENDIX B

CERTIFICATES OF AIYALYSIS:
ENERGY LABOR{TORIES, INC.



EN ERGY LABORATORIES, INC.
P 3 3CX 3C9:5 . ' ' 20 SC--n 27:- S]PE= . 9lL-irlGS M: 59: O7-C9:5 . =g-NE i4C6) 252.e324

FAX (4C6) ?32-aC6? . 1 .eCO. 735-aze9

LABORATORY REPORT

TO: Michael Shields LAB NO.: 96-60981-61004
ADDRESS: Shepherd Miller, Inc. DATE: 1Ol22l96az

3801 Automation Way #1OO
Ft. Collins, CO 80525

SOIL ANALYSIS

Proj. #02-37 413, Kennecott
Submitted 1O114196

Sample No.
)cation

Lime, % as CaCO3

Total Sulfur, 7"
Hot H20 Extractable Sulfur, %
HGI Extractable Sulfur, 96

HNOS Extractable Sulfur, 96

Residual Sulfur, %

ISS-lnsufficient Sample

60981 60982
AT2-L AT1-U

7.8

0.74
0.34
0.04
0.34
0.02

1.6

2.U
<0.01
0.12
2.47
0.25

60983
AT1-L

<0.1

0.69
0.45
0.10
0.14
<0.01

o.2

1.08
0.61
0.13
0.31
0.03

1.1

0.60
0.13
<0.01
0.30
0.17

60984 60985 60986 60987
AT3-L AT3-U AT4-L ATs-L

1.5 0.8

1.00 0.42
0.23 0.27
<0.01 0.09
0.69 0.06
0.08 <0.01



ENERGY LABORATORIES, INC.

"a 
?CX 3C91e . "2c) SCL-r 2zir SliF=-=. 

=rt-:-N.GS 
'.'- 59107 C916 . ;rQtr:E i4oel 2=2.a32a

FAX (4C6) 252-6C69 . 1-8cc-735-4489

LABORATORY REPORT

TO: Michael Shields LAB NO.: 96-60981-61004
ADDRESS: Shepherd Miller, Inc. DATE: 1Ol22l96az

38O1 Automation WaY #1OO

Ft. Collins, CO 80525

SOIL ANALYSIS

Proj. #Q2-37 4 I 3, Kennecott
Submitted 1O114196

Sample No.
)cation

Lime, oA as CaCO3

Total Sulfur, 96

Hot H20 Extractable Sulfur, %
HCI Extractable Sulfur, 96

HNO3 Extractable Sulfur, %
Residual Sulfur, 96

ISS-lnsufficient Sample

60989 60990 6099'l
AT6-L AT7-L SA-1

60993 60994
ST1 -U AT14-U

60988
AT5-U

4.9

1.75
0.23
0.01
1.41
0.10

1.5

0.88
0.06
0.05
0.69
0.08

6.3

0.8s
0.52
<0.01
0.31
o.o2

ISS

0.30
o.02
<0.01
0.11
o.17

60992
SM1 -1

2.5

0.73
0.13
0.01
0.56
0.03

3.1

2.42
0.07
0.02
2.21
0.12

3.1

2.49
0.31
0.04
2.00
0.14



ENERGY LABORATORtES, tNC.
PO 

=Cx 
3c9:3 . : i2: SCL-I- 27-E S-=-.31_;tlGS,.\r:59-:;,:915. =-3r..E .zCA\ ?=2.a32=

=AX 
4C6) 252.aaa3 - - .aCO.735-44e9

LABORATORY REPORT

TO: Michael Shields LAB NO.: 96-60981 -61 004
ADDRESS: Shepherd Miller, Inc. DATE: 10122196 az

3801 Automation Way #100
Ft. Collins, CO 80525

SOIL ANALYSIS

Proj. #02-37 413, Kennecott
Submitted 1O114i96

Sample No.
'ocation

Lime, 16 as CaCO3

Total Sulfur, 7"
Hot H2O Extractable Sulfur, 96

HCI Extractable Sulfur, ?6

HNOS Extractable Sulfur, %
Residual Sulfur, %

ISS- lnsufficient Sample

6099s 60996
AT13-U AT13-M

2.3

0.73
0.06
<0.01
0.63
0.04

1.9

2.99
0.05
0.20
2.s9
0.15

1.8

0.85
0.06
0.04
0.71
0.04

<0.1

0.83
0.37
0.19
o.27
<0.01

1.4

0.76
0.10
<0.01
0.57
0.09

1.8

1.34
0.11
<0.01
1.16
o.07

61 001
ATlO-U

1.8

0.62
0.15
<0.01
0.41
0.06

60997 60998
AT12-M AT11-L

60999 61000
ATg_L AT11-U



TO:
ADDRESS:

Sample No.
ocation

Lime, % as CaCO3

Total Sulfur, %
Hot H20 Extractable Sulfur, ?6

HCI Exfactable Sulfur, 96

HNO3 Extractable Sulfur, %
Residual Sulfur, 96

ISS-lnsufficient Sample

ENERGY LABORATORIES, INC.
PC 

=C)<3C9:€ 
. ;:2: SC'-i'i 27-i- 3-F=-.3:L-I'GS

LABORATORY REPORT

Michael Shields
Shepherd Miller, Inc.
3801 Automation Way #100
Ft. Collins, CO 80525

SOIL ANALYSIS

Pr oj. # 02-37 4 13, Kennecott
Submitted 1O114196

r"fi 59'a- a3': . r-Ci'E :4C61 232-6324
FAX :dco) 2=2 aC69 . - -eCO-735.4489

LAB No.: 96-60981-61 004
DATE: 10122196 az

61 002
AT9-U

61003 61004
AT8-L AI7-U

1.8

0.62
0.13
<0.01
o.4
0.05

1.9

2.16
0.34
0.11
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0.77
0.09
<0.01
0.63
0.05
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SAMPLE CONDITION OA/OC REPORT

This report provides information about the condition oi the sample(s)
and associated sample custody information on receipt aI the laboratory.

Chain of Custody Form
Completed & Signed

Chain of Custody Seal

lntact

Signature Match Chain of Custody vs. Seal

Samples Received Cold

Samples Received Within Holding Time
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Samples Recei,red Properly Preserved

Yes Comments:

No Comments:

N/A Comments:

N/A Comments:

No Comments:

Yes Comments:

Yes Comments:

N/A Comments:

Samples requiring analysis for volatile organics are tested for proper
Any preservation problems encountered for these samples are noted

3lient notified about sample discrepancies:

Who:

preservation at the time of analysis.
on the analytical parameter report pages.

Date/Time:By:

Method of

Additional

Shipping: UPS

comments:
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1.0 INTRODUCTION

An important component of any testing program is the implementation of measures to evaluate

both the precision and accuracy of the tests being performed. To meet this objective for this

project, quality assuftnce and quality control (QA/QC) samples were analyzed with the unknown

samples.

Both Shepherd Miller, Inc. (SMI) and Schafer and Associates (SA) submitted separate batches of

blind QA/QC samples to Kennecott Environmental Laboratory (KEL) for analysis of total sulfur,

plritic sulfur, and percent equivalent CaCO3 (% eq. CaCO3) . These samples are summarized in

Table I . Included u'ith the primary samples were splits of samples ( I for every l0 samples), two

different reference samples (l of each for every l0 samples), and blanks (l for every l0

samples).

In addition to the above QA/QC measures. a total of 23 samples were split and analyzed for the

same parameters by Energy Laboratories, Inc. (ELI) (Billings. MT). Included with the unknown

samples sent to ELI rvere splits of unknorm samples (l for every l0 samples), and two different

reference samples (l of each for every l0 samples). No blanks were submitted to ELI for

analysis.

As part of its internal QA/QC program, each laboratory also included its own internal QA/QC

samples. At KEL, one duplicate, one blank, and one reference sample were analyzed for every

l5 unknown samples tested. ELI's internal QA/QC program includes a split for every ten and

analysis of an internally prepared reference sample for every sample batch submitted.

Section 2 describes the QA/QC samples and the criteria used to evaluate them. Sections 3 and 4,

respectively, discuss the results from analysis of the QA/QC samples for KEL and ELI.

Section 5 discusses the inter-laboratory comparison sample results. Section 6 summarizes the

QA/QC sample analysis results for this project, and Section 7 presents references for this report.

Kennecott Utah Copper Corp.
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2.0

2.1

CRITERIA EVALUATED

Laboratory Blanks

No target analytes were found in the KEL blanks. Blank contamination, if found, would have

been evaluated using U.S. Environmental Protection Agency functional guidelines (EPA, 1988),

which speciff that sample concentrations less than 5 times the amount detected in associated

blanks be changed to non-detects at the reported concentrations.

)) Reference Samples

Reference samples were analyzed for each analyte utilizing the same sample preparation,

analytical methods, and QA/QC procedures as employed for the primary samples.

A total of three different materials were used as reference samples for this project. They are as

follorvs:

'r)l SMI Reference Material

This reference material was prepared by SMI by homogenizing large quantities of coarse-grained

tailings collected at the Kennecott tailings facility. This reference material has been analyzed a

total of 2? times by ELI over the past severlr /ears as part of QA/QC protocol on various

projects including the Kennecott tailings characterization project (SMI. 1995). The results have

been used to develop a mean and a range of values for total sulfur, pyritic sulfru, and percent

equivalent CaCO3. A qualitv control chart utilizing the mean and plus or minus 1.5 standard

deviations has been developed for this reference material.

)7) CANMET Reference Material

This reference material was purchased from the Canadian Reference Materials Project

(CANMET). This material has a certified value for total sulfur and a provisional value for

neutralizing potential.

Kennecott Utah Copper Corp.
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2.2.3 Kennecott GMT-I Reference Material

Kennecott prepared GMT-l reference material using whole tailings material from the Copperton

Concentrator.

2.3 Replicate Samples

For replicates of routine analytical samples, relative percent difference values (RPDs) of +35

percent for solid samples are generally considered acceptable. RPDs are calculated as follorvs:

RPD = CXr-XJD(, x 100 percent

where:

X1 and X2 are the observed values for a sample and its replicate, respectively,

X, is the mean of the two observed values.

These criteria are used to evaluate laboratory replicate sample results only *'hen both values are

greater or equal to 5 times the method detection limit OIDL). A limit of 2x \lDL rvill be used if
either the sample or the replicate value is less than 5 times MDL (EPA, 1988).

Kennecott Utah Copper Corp.

p :\ lt2 --t, Aap'.alqaqc t u cld

Shepherd trliller, Inc.

tulay 1997



3.0

3.1

QA/QC RESULTS. KEL

Laboratory Blanks

All analyte concentrations for the KEL blank samples were reported as below the detectable

limits.

3.2 Reference Samples

KEL analyzed a total of four different reference materials. Two of these reference material were

prepared or obtained by SMI and submitted blind to KEL and nvo were prepared internally by

KEL. The results of these analyses for each reference material are as follorvs:

3.2.1 SMI Reference Tailings Material

This reference tailings material was analyzed a total of eight times by I(EL (Table 2). The range

of expected values for this material, which has been analyzed by ELI a total of 22 times over the

past several years, is also presented in Table 2.

The reported values from KEL (Table 2) show good reproducibility of results for total sulfur

(0.76 + 0.22 percent), py'ritic sulfur (0.61 t 0.28 percent), and Yo eq.CaCO3 (2.64 + 0.19

percent).

With respect to accuracy, analyses performed by KEL (Table 2) for pyritic and total sulfur are

typically above the expected average obtained over a period of years for this material. For total

sulfur, three of the seven samples analyzed are above the expected range of il.5 standard

deviations about the mean (0.54 to 0.70 percent total sulfur) and, for p',,'ritic sulfur, rhree of the

seven samples analyzed are above the expected range of tl.5 standard deviations about the mean

(0.19 to 0.58 percent pyritic sulfur).

The reported values for percent pyritic sulfur andYo eq. CaCO3 are within the expecred range of

values for this material.

Kennecott Utah Copper Corp.
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?'r', CANMET Reference Material

The CANNIET reference material has a recommended value for percent total sulfi.u of 0.298 +

0.015 percent (95 percent confidence interval). Three of the six results for total sulfur were

above the 95 percent confidence interval (Table 3).

The CANMET reference material does not have a reported value for pyritic sulfur.

The neutralization potential of the CANMET material has a provisional value of 5.2 Yo eq.

CaCO3. No confidence interval was reported for this parameter. All values reported by KEL

were higher than the provisional value (Table 3).

3.2.3 Kennecott GMT-1 Reference Material

This material was analyzed a total of l0 times by KEL (Table 4). The reported values show

good reproducibility of results for total sulfur [0.21 t 0.015 percent (average t I standard

deviation)l pyritic sulfur (0.20 i 0.024 percent), and as o/, eq. CaCO3 9.9 t 0.18 percent).

The same reference sample n'as also used in a round-robin study performed by Kennecott

involving nine separate laboratories, one of which was KEL. The reported values rvere 0.24 +

0.024% total suIfur,0.20 !0.12% pyritic sulfur, and -1.7 + l.24yo eq. CaCO3 which are in close

agreement with KELs results.

3.3 Replicate (Split) Samples

Replicate (split) samples were generated by SMI at a rate of one replicate for every l0 samples,

resulting in the generation of six replicates. In addition, KEL produced one replicate for every

15 samples analyzed as part of their internal QA/QC program, rvhich resulted in the generation of
eight additional replicates for a total of l4 replicates.

Kennecott Utah Copper Corp.
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The RPDs of five of the 14 sets of replicates were outside the acceptable range of =35 percent for

percent total sulfi.r (Table 6), five of the l4 were outside the acceptable range for percent pyritic

sulfur, and the RPDs of one set lvas outside the acceptable range for Yo eq. CaCO,.

Samples that were outside the acceptable range of +35Yo were re-tested to validate the initial

results. In most cases, the RPDs remained the same. The lack of acceptable QA/QC for a few

samples may be the result of the "nugget effect"; sulfur in the tailings is present as individual

grains of pyrite which may not be segregated out properly when samples are split for replicate

analysis.

Kennecott Utah Copper Corp.

p tlo 2- I T4appaVeqc kae.l4 6
Shephed Miller, Inc

Itlay 1997



J.0

J.I

QA/QC RESULTS. ELI

Reference Samples

A total of three different reference materials were submitted to ELI along with the primary

samples. In addition, ELI analyzes a internally prepared reference sample for every sample batch

submitted. The results are as follows:

4.1.1 SMI Tailings Reference Material

This reference material was analyzed once by ELI (Table 2) as part of this project. The one

reported value from ELI for this project had a higher than usual value for total sulfi.u (0.73

percent), which is slightly outside the expected range (t1.5 standard deviations) of 0.5-l to 0.70

percent total sulfur.

The reported value for percent pyritic sulfur (0.56) is within the expected range of 0.19 to 0.58

percent pyritic sulfur but appears to be slightly higher than the averase.

Percent eq. CaCO3 (2.5) is within the expected range of 2.0 to 2.8 Yo eq.CaCO3 as shown in

Table 2.

4.1.2 CANMET Reference Material

The CANIvIET reference material has a recommended value for percent total sulfur of 0.298 +

0.015 percent. The one analysis performed by ELI on this material yielded a results (0.30

percent total sulfur) that was higher than the results from KEL (Table 3).

The CANIvIET reference does not have a reported value for pyritic sulfur.

The neutralizing potential of this standard was not measured due to insufficient sample sizes.

Kennecott Utah Copper Corp.
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4.1.3 GIIT-I Reference Nlaterial

This material was analyzed once by ELI (Table a).

values measured by KEL.

The reported values are consistent lvith those

4.1.4 ELI reference Standard

An in-house standard prepared by ELI was analyzed once with the samples submitted by Sivfl

and once with the samples submitted by SA. As shown in Table 6, the results are all rvithin the

target range for each analyte.

4.2 Replicate (Split) Samples

Replicate (split) samples were generated by SMI at a rate of one replicate tbr every 20 samples.

resulting in the generation of one replicate. In addition, ELI produced one replicate for every l0

samples analyzed as part of their internal QA/QC program, which resulted in the generation of

two replicates with the sampling batch submitted by Sivll and one replicate rvith the sampling set

submitted by SA.

The RPDs of the one replicate sample prepared by SMI',vas within i35 percent for percent total

sulfur and percent pyritic sulfur (Table 7). The replicate sample was outside the acceptable range

for Yo eq. CaCO3.

The RPDs of the one replicate sample prepared by SA was within *35 percent for percent toral

sulfur, percent pyritic sulfur, and%o eq. CaCO3 $able 7).

The RPDs for the two replicate samples prepared by ELI were both rviihin +35 percent for

percent total sulfur, percent pyritic sulfir, andYo eq. CaCO3 (Table 7).

Kennecott Utah Copper Corp.
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5.0 INTER-LABORATORY COMPARISON

A total of 23 samples were split and analyzed by both KEL and ELI. The following evaluation is

based on a relative percent difference (RPD) of +35 percent. The results are given in Table 8 and

are summarized below:

percent total sulfir 2 of 23 samples had RPD values greater than +35 percent

percent pyritic sulfur 8 of 23 samples had RPD values greater than +35 percent

%o eq,. CaCO3 4 of 23 samples had RPD values greater than +35 percent.

A comparison was performed on the population mean generatd from each laboratory using

student's t-test from the statistical package RRELSTAT (Lin. 1993) and the summary of

statistics presented in Table 9. For all three parameters (total sulfur, pyritic sulfir, and % eq.

CaCO3) there was no significant statistical difference in the popularion means at the 95% percent

confidence level.
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6.0 SUMMARY
/

Overall, the precision of the analyses conducted by KEL is acceptable due to the fact rhat:

l. Relative percent differences (RPDs) for sample splits were generally less than +35%

for all components (total sulfir, pyritic sulfur, and equivalent CaCO3).

2. The analyses of the standards were within an acceptable range of values.

Visual examination of the test results from KEL for pyritic sulfur suggests that the values are

lower than the same sample analyzed by ELI. Horvever, application of the Student's t-test

indicates that there is no statistical difference between the means of the nvo sets of analyses at

the 95% confidence interval. The mean pyritic sulfir from the I(EL analyses wils.l.l t 0.68%

pyritic sulfur (mean + I standard deviation), while the mean from ELI was I .2 + O.7Oyo pyritic

sulfur, corresponding to a difference in ABA units of 3 tons caco3/tcton.

Four of the 23 split samples analyses by both KEL and ELI had an RPD value greater than

t35%. Application of the Student's t-test show that there is no statistical difference between the

means of the two sets of analyses at the 95% confidence interval. Analyses performed by KEL

had a mean value of 2. | + 2.1% eq. CaCO3, while the mean value for the same s'amples from ELI

was 2.4 + l.8yo eq. CaCO3, colresponding to a difference in ABA units of 3 tons CaCO3/lcton.
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Table I Summary of primary and QA/QC samples submitted to ELI and KEL

Sample Schafer and Associates Shepherd Miller, Inc.

Primary

KEL

ELI

22

J

60

2l

QA/QC samples submitted blind to the lab

blank

replicate

reference

SMI reference

CANIVIET

I

0

)
6

2

I

)
5

Internal laboratory QA/QC samples (KEL)

blank

reference

replicate

2

2

2

6

6

6

Kennecott Utah Copper Corp.

p : I tt 2- I 7 4d pFatqa$ lu e.lE

Shepherd ,lliller, Inc

Itlay 1997



Total Pyritic o

Sulfur Sulfur eq.

(%) (%) CaCo3
L9601 83

960t97

9602tr

96022s

L960240

960154

960 I 55

REF-SMI

REF-SMI

REF-SMI

REF-SMI

plot 58

REF-SMI

KEL

KEL

KEL

KEL

KEL

KEL

KEL

ELI

0.59 0.38 2.6

0.70 0.38 2.6

0.65 0.60 2.4

0.81 0.43 2.9

0.61 0.57 2.6

0.76 0.71 2.7

1.23 l.l9 2.4

0.73\1 0.56\1 2.s

Average

Standard Deviation

0.76

0.22

0.6 r

0.28

2.64

0. r9

tatistical values for reference sample based on previous analyses by ELI

number of times analvzed

average

standard deviation

range (avg. + 1.5 std dev.)

22 22 22

0.62 0.38 2.4

0.053 0.130 0.25

0.54-0.70 0.19-0.58 2.0-2.8

Table 2 Analytical results for reference sample prepared by Shepherd Miller, Inc.

Note:
\l ELI data not included in stalisrics

Kennecott Utah Copper Corp.

tr' I o 2- J 7 

^appal$q. 
ku e tk l3

Shepherd Miller, Inc
May 1997



Table 3 Analytical results for CANMET reference sample

Sample

Description

SMI/SA

Sample

ID

Analyzing

Laboratory

Total Pyritic "h
Sulfur Sulfur eq.

(%) (%) CaCO3

rL960r 84

rL960l 98

TL9602r2

TL960226

tL96024r

fL960l 57

REF-SA

REF-SA

REF-SA

REF-SA

REF-SA

plot 5D

SA- I

KEL

KEL

KEL

KEL

KEL

KEL

ELI

0.32 0.15 7 .l
0.31 0.20 5.9

0.30 IS 7

0.s7 rs 6.s

0.3 l 0.21 l0
0.32 0.18 6.2

o.3o\r o.l l\r IS

Average

Standard Deviation

0.36

0.1 I

0.19

0.027

7.12

t.49

Recommended values for CANMET standard

Mean

95% confidence limits

0.298

r0.015

NA

NA

5.2u

NA\1

Notes:
\l data not included in statistics
\l not provided for pyrite contcnt
$ considered only as a'provisional" value
\.1 not provided for % eq. CaCO3
I.S = insuflicient sample tbr analysis
N.{ = not analyzed

Kennecott Utah Copper Corp. Shepherd lililler, Inc
p:tu:-l74apvd1a1ckuc&x 14 May 1997



Table 4 Analytical results for reference material GMT-I

lJote:
\l valucs not includcd in statistics

Analyzing

Laboratory

Total

Sulfur

(%)

Pyritic

Sulfur

(%)

t/t

eq.

CaC03

KEL

KEL

KEL

KEL

KEL

KEL

KEL

KEL

KEL

KEL

0.24

0.24

0.25

0.25

0.24

0.23

0.27

0.22

0.24

0.23

0.15

0.19

0.r8

0.21

0.20

0.20

0.26

0.20

0.20

0.18

5.0

4.8

4.8

5.2

4.8

4.9

4.6

5.0

5.0

4.8

0.24\r 0.16

0.24

0.015

0.20

0.024

4.89

0.18

Kennecott Utah Copper Corp.

p :|O )- J 74ap p-dlr!a$ t ue k

Shepherd illiller, Inc
' May 1997l5



Table 5 Replicate sample results for KEL

Lab
Sample
Number

Sample

Description
SMI/SA
Sample

ID

Total Pyritic oh

Sulfur Sulfur eq.
(%\ (%) CaCo3

AFOl288
AFOl290

IL960146
TL960146 - dup

stepback south 4-6 0.6i 0.48 t.7
0..17 0.34 1.7

RPD

A,FO1302

A.FO1303

rL960157

IL960157 - dup

plot 5D 0.32 0. 18 6.2

0.28 0.14 6.6

RPD

AFO I 320

AFO1321

TL960l 73

TL960173 - dup

AT4-M 1.60 t.46 3.5

1.65 r.47 3.3

RPD -j'
AFO l 338

AFO1339

TL960 r 88

TL960188 - dup

ATI2-U t.29 t.23 1.9

l.l5 l.l0 2.0

RPD

AFO I 356

AFOl357

TL960203

TL960203 - dup

AT6-L I . l0 0.21 1.2

0.42 0.30 1.5

RPD

AFO I 374

{F01375
TL9602 I 8

TL960218 - dup

ATl0-lvl l .90 1.04 1.6

l.0i 0.72 1.9

RPD 5

\F0 l 385
q.F01386

TL960226

TL960226 - dup

REF-SA 0.57 I.S. 6.5

0.26 r.s. 6.4

RPD /J 1.6

\F01403
A.FO1404

TL960241
TL960241 - dup

REF-SA

RPD l4

0.3 I 0.21 l0
0.?7 I.S. 9.9

1.0

AFOt306

AFOt318

TL960159

TL960l7l
AT1-U
ATl-U-DUP

t.66 0.17 L l
2.49 2.03 1.5

RPo

Kennecott Utah Copper Corp.

p'lt, 2- J T^apFaUluqc ku c..la l6
Shepherd lIIiller, Inc

lllay 1997



Table 5 Replicate sample results for KEL (continued)

Notes:
Bold numbers indicate RPD values greater than i5%

an RPD was not calculated tbr thcsc analyscs, the rcponcd value is less than.t tinrcs rhc methotl dctection limit.
l.S = insuflicicnt sample for analysis

Lab
Sample
Number

Sample

Description
SNII/SA

Sample
ID

Total Pyritic 'h
Sulfur Sulfur eq.
(%\ (%) CaCO,

AFOl33l
AFOt335

TL960l 8l
TL960l 85

ATI3-U
ATI3-U.DUP

0.78 0.26 2.2

0.76 0.52 2.5

AFOl342

AFOl352

TL960l 89

TL960199
ATI2.M
ATI2-M-DUP

0.82 0.73 1.4

0.82 0.78 2.1

RPD 0 -6.6 -53

AFOl356

AFOr369

TL960203

TL9602r3
AT6-L
AT6-L-DUP

r.l 0.21 t.2
0.61 0.55 I .5

RPD

AFOl373

AFol382
TL9602r7

TL960223
ATIO-U
ATI O-U-DUP

0.60 0. 19 1.9

0.61 0.56 2.1

RI'D

AFO r 397

AFOl40l
TL96023s

TL960239
TP2-8

TP2-8-DUP
0.29 0.21 l.l
0.27 0.22 0.90

RPD 7.r -4.7 20

Kennecott Utah Copper Corp.

1t :t tr 2- I T^appalqaqc lua lx

Shepherd lliller, lnc.

Llay 1997t7



Table 6 Results of ELI internal QA/QC reference sample

Kennecott L'tah Copper Corp.

p :l lt 2- I f^ap p.!'.lctue k

Sampling Set Total Sulfur Pyritic Sulfur o/" eq. CaCO3

SMI sampling set 0.22 0.18 7.0

Target Range 0.10-0.31 0.09-0.32 4.0-8.4

SA sampling set 0.28 0.17 7.4

Target Range 0.1l-0.32 0.08-0.29 4.2-8.5

Shepherd IlIiller, Inc

LlaY 1997



Table 7 Results of replicate analyses performed by ELI

Sample ID Total Sulfur (%) Pyritic Sutfur (%) uh eq. CaCO,

Replicate prepared by SMI

ATI-U
STI-U

2.84 2.47

2.21

1.6

3.1

RPD 16 1l 64

Replicate prepared by SA

Hot Spot #4

Hot Spot #4-dup

1.48

1.48

0.56

0.56

1.0

1.0

RPD () 0 0

Replicates prepared by ELI
AT7-L

AT7-L-dup

0.83

0.85

0.28

0.31

6.8

6.3

RPD 2.1 l0 7.6

ATI I.U
ATI l-U-dup

1.36

1.3,+

t.2l

t.l6
2.0

1.8

RPD 1.5 4.2 1l

Kennecon Utah Copper Corp.

p : I t t 2 - I 7 I +Falqaq &z c.l4 t9
Shepherd lliller, Ine

trIay 1997



Table 8 Inter-laboratory comparison - KEL and ELI

Sample
Description

SMI/SA
Sample

ID

Lab. Total Pyritic "
Sulfur Sulfur eq.
(%) (%) CaCO3

TL960r64
AT2.L
AT2.L

ELI
KEL

0.74 0.34 7.8

0.76 0.19 8.7

RPD -2.7 57 -l I

IL960r6l
ATI-L
ATI.L

ELI
KEL

0.69 0.14 <0.1

0.89 0.34 <0.2

RPD -25 -83

1L960r67
AT3-L
AT3-L

ELI
KEL

1.08 0.31 0.2

t.24 0.43 0.4

RPD -14 -32

IL960165
AT3-U
AT3-U

ELI
KEL

0.60 0.30 l.l
0.42 0.28 0.7

RPD 35 6.9 14

IL960168
AT4-L
AT4.L

ELI
KEL

1.00 0.69 1.5

0.81 0.80 1.0

RPD

TL960177
AT5-L
AT5-L

ELI
KEL

0.42 0.06 0.8

0.51 0.08 0.7

RPD -I

IL960175
AT5-U
AT5-U

ELI
KEL

t.75 1.41 4.9

t.74 0.51 3.5

RPD

TL960203
AT6-L
AT6.L

ELI
KEL

0.88 0.69 1.5

l.l 0.21 t.2

RPD -

fL960206
AT7-L
AT7-L

ELI
KEL

0.85 0.31 6.3

0.76 0.22 6.5

RPD il 34 -3.1

Shepherd Miller, Inc-

Illay 1997



Table 8 Inter-laboratory comparison - KEL and ELI (continued)

Sample

Description
SMVSA
Sample

ID

Lab. Total Pyritic "h
Sulfur Sulfur eq.
(%) (%) CaCo3

rL960 I 78

ATI4-U
ATI4.U

ELI
KEL

2.49 2.00 3.1

1.85 t.74 3.6

RPD

fL960181
ATI3.U
ATI3.U

ELI
KEL

0.73 0.63 2.3

0.78 0.26 2.2

RPD -6.6 83 4.4

TL960l 82

ATI3-M
AT13.M

ELI
KEL

2.99 2.59 1.9

2.34 2.23 2.0

RPD 24 15 -5.1

rL960189
ATI2-M
ATI2-M

ELI
KEL

0.85 0.7t 1.8

0.82 0.73 t.4

RPD 3.6 -2.8 25

TL960222

ATI I-L
ATI l.L

ELI
KEL

0.83 0.27 <0.1

0.7t 0.19 <0.2

RPD l6 35

fL960216
AT9-L
AT9.L

ELI
KEL

0.76 0.57 t.4
0.80 0.54 t.4

RPD

fLg60220
ATl I-U
ATI I-U

ELI
KEL

1.34 l.16 1.8

0.95 0.83 1.6

RPD

TL960217
ATIO-U
ATlO.U

ELI
KEL

0.62 0.41 1.8

0.60 0.19 I .9

RPD a1
J.J 73 -5.4

rL960210
AT9.U
AT9.U

ELI
KEL

0.62 0.44 1.8

0.64 0.39 2.0

RPD

tL960209
AT8-L
AT8-L

ELI
KEL

2.16 1.64 1.9

2.08 1.04 1.6

RPD 3.8 4s t7

Kennecott Utah Copper Corp,

p : I o :- t 7 

^op 
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Table 8 Inter-laboratorT comparison - KEL and ELI (continued)

Notcs:
Bold numbers indicatc RPD valucs grarcr than t35%

an RPD was not calculatcd for these analyscs, the rcportcd value is lcss than .f timcs the mcthod dctection limit.

Sample

Description
SMUSA

Sample
ID

Lab. Total Pyritic 'h
Sulfur Sulfur eq.
(%) (%) CaCo3

TL960204
AT7-U
AT7-U

ELI
KEL

0.77 0.63 2.8

0.80 0.76 1.9

RPD

rL960l4l
hot spot 0-2

hot spot 0-2

ELI

KEL

1.48 0.56 1.0

1.04 0.46 0.2

RI'D

TL960r42

hot spot 24
hot spot 2-4

ELI

KEL

1.89 0.76 <0.2

1.82 0.97 <0.1

RPD

rL960143

hot spot 4-6

[ot spot 4-6

ELI

KEL
0.35 0.29 1.3

3.36 0.88 0.2

zurD

Kennecott Utah Copper Corp.

pl0:.17^ap1>a\qdtelt

Shepherd lliller, Inc
trtay 199722



Table 9 Statistical comparison of results from KEL and ELI

Statistics Total Sulfur
(%)

KEL ELI

Pyritic Sulfur
(%)

KEL ELI

Yo eq. CaCO3

KEL ELI
Average
Standard Deviation
Variance

l.l3 l.l8
0.676 0.700
0.478 0.512

0.74
0.615
0.396

0.69

0.541
0.306

: t4 2.35
2.06 1.84

4.46 3.58

Kennecott Utah Copper Corp.

p : | 0 2 - 3 7 4lop pal qalc I I e lt

Shepherd Miller, Inc

May 199723
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